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PETERS' 

ARAB 

HORSE  FEED 

is  4ie  famous 
and  original 
balanced  ration 
for   Korses  and 
mules,  made  under 
fhe  formula  origi 
nated  bj)  us 
and  contains 
onlj)  cracked 
corn,  "wKole  oats, 
alfalfa  meal  and  molasses 


Peters'  Proven  Products 


Quali^  Alfalfa  Feeds 

Are  Clean  Feeds  Made  in  a  Clean  Mill- 
TKat's  Important 


Fattening  Feeds 
HigK  Score: — Alfal-Fat 


Dair}?  Feeds 
Alfalfa  Queen — June  Pasture 


Submilk  Calf  Meal  Hog-Profit  Swine  Feed 

Feed  Corn  Meal  Choice  Alfalfa  Meal 

Red  FeatKer  Poultry  Feeds 

■j^v  Send  for  Booklets—Samples — Prices 

BM.C  PETERS  MILL  CO. 

South  Side  Station 

:sf1^<^y    OMAHA  NEBRASKA 
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In  This  Coal  Oil  Tractor 
The  Fuel  Problem  Is  Solved 


MOGUL  8-16  KEROSENE  TRACTOR 
$725  Cash  f.  o.  b.  Chicago. 


Mogul  tractors  are  built  to  operate  on  kerosene ;  they  do  operate 
successfully  on  kerosene ;  the  Company  guarantees  them  to  work  on 
kerosene ;  making-  that  guarantee  in  the  printed  warranty  that  goes 
with  the  tractor. 

Mogul  8-16  is  without  doubt  the  most  popular  and  successful  kero- 
sene tractor  on  the  market  today,  as  any  unprejudiced  man  who  has 
followed  tractor  history  must  agree.  It  has  a  simple  one-cylinder, 
slow  speed  kerosene  burning  engine  with  crank  case  completely  enclos- 
ed to  keep  out  dirt.  Hopper  cooled.  Starts  and  runs  on  magneto.  Me- 
chanical oiler  takes  care  of  all  engme  bearings.  No  gears  to  shift. 
Chain  drive.  Travels  at  correct  plowing  speed  for  section  where  sold. 
Turns  in  a  10-foot  radius.  Does  all  the  heavy  field  work  that  horses 
are  used  for  and  any  belt  work  up  to  16  IT.  P. 

Write  us  at  the  address  below  for  catalogues  and  folders  with 
full  details  describing  the  ]\Iogul  tractors.  They  make  it  plain,  inci- 
dentally, why  we  can  guarantee  our  tractors  to  Avork  on  kerosene  at 
all  loads.  They  are  interestmg  and  thoroughly  in  line  with  better 
farming  methods  and  profit.  Write  also  for  catalogues  on  any  other 
machines  in  the  International  Harvester  line. 

International  Harvester  Company  of  America 

(Incorporated) 

CHICAGO  U.  S.  A. 
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I  iiiiiiMiiiiii  ■  I  ■■■■■■■■■■■■■■■■■■■■■■null  ■iiiin 


MR.  PROGRESSIVE  STUDENT: 

You  have  perhaps  been  hesitating  about  adopting  the  Tower 
System  of  Corn  Cultivation.  This  is  because  you  have  lived  in  a 
section  of  farming  where  the  merits  have  not  been  fully  tried  out.  Let 
us  urge  upon  you  the  worth  to  yourself  of  finding  a  group  of  farm- 
ers or  one  substantial  farmer  who  has  used  for  a  full  season  the 
Tower  Cultivator,  in  accordance  with  our  printed  instructions.  You 
will  learn  from  him  that  it  kept  the  corn  cleaner  and  left  it  cleaner 
than  his  former  old  style  shovel.  He  will  tell  you  also  that  it  pro- 
duced enough  more  corn  per  acre  to  pay  one-fourth  more  profit  and 
then  some  besides,  compared  with  the  yield  of  the  old  style  imple- 
ment. He  will  assure  you  that  it  was  much  easier  on  the  team ;  also 
it  was  easily  handled  by  a  12-year-old  boy  and  that  it  proved,  when 
well  understood,  a  great  means  of  stimulating  the  interest  of  the  boys 
and  young  men  in  modern  methods  of  farming  and  increased  their 
respect  for  this  System  to  a  remarkable  degree. 


These  Com  Roots  Within  Five  Inches  of  the  Surface. 

This  is  the  beginning  of  a  New  Year  in  your  life's  career.  It 
should  be  the  starting  point  with  you  in  your  special  interest  in  the 
corn  crop.  We  wish  to  help  you  in  determining  the  question  of  such 
gravity  to  you. 


Do  yourself  the  greatest  service  possible  as  a  farmer.  Do  us  the 
justice  deserved  as  the  farmers'  best  friend,  by  giving  the  subject 
a  thorough  and  fair  trial. 


Write  us  for  our  illustrated  literature  and  let  us  refer  you  to 
some  successful  users  of  the  Tower  System.  Should  you  buy  a  Cul- 
tivator be  sure  that  the  name  "TOWER"  is  on  the  top  of  the  tongue 
and  beware  of  the  implement  pronounced  "Just  as  Good,"  not  bear- 
ing our  name. 

Yours  for  a  successful  1917  year. 

The  J.  D.  Tower  &  Sons  Co. 

MENDOTA.  ILL. 


■  ■■■■■■■■■■■■■■■■■■■■llllllllllllllltllllMIIIIIIIIIIMIIII  lllllllllllllllllllllllllltllllllllllllllMtlllllllllMllllllllllllllltllllllllllllllllltllMIIIIIIIIIIIIIIIIIIIIIII 

Please  mention  THE  AGRICULTURAL  STUDENT  when  writing  advertisers. 


The  Agricultural  Student. 


273 


''A  Silo  Built  to  Last 
for  Ages** 

Storms,  wind  and  weather  cannot 
destroy  "PERFECT"  silos.  Made  of 
everlasting  cement  blocks,  scientifically 
reinforced,  both  in  the  making  of  the 
block  and  the  laying  up  of  the  silo. 

Absolutely  fireproof  as  proven  by  ex- 
perience. Guaranteed  not  to  crack. 
Lowest  cost  of  up-keep.  For  full  infor- 
mation, write 

The  Perfect  Silo  Company 

West  Park  Avenue 
Delaware,  Ohio. 


N.  A,  C.  Fertilizer  Materials 

I  For  Maximum  Crops 

I  at  Minimum  Cost. 

j  Acid  Phosphate,  Nitrate  of  Soda,  Steamed  Bone, 
I  Tankage,  Peruvian  Guano,  Etc. 

j  In  bag:,  ton  or  car  lots  at  lowest  prices. 

j  We  also  liave  full  line  of  Spray  Materials.  Also  Inoculating  Bacteria 
I  for  all  legumes.   Let  us  quote  you. 

I      Nitrate  Agencies  Company 

j  408  Central  Nat'l  Bank  Bldg.  COLUMBUS,  OHIO 
1  
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Highway  of  Success 

Leads  to 

THE  OHIO 

DAIRY  CO. 

COLUMBUS,  OHIO 

Shipping  Cream 

Direct 

Spells  Prosperity  for 

trie  JJairyman 

Check  Mailed  for  Each 

■ 

Shipment 

Free  Cans  for  One  Month  Trial 

A  Postal  Card  will  Bring 

III— 

Tags  and  Seals 
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HOG  MEAL 


The  secret  of  hog  profits  Kes  in  making 
hogs  eat  and  properly  digest  the  greatest 
quantity  of  good  but  low  priced  feed,  and  con- 
vert  it  into  high  grade  pork  in  the  shortest  possible  time. 

Sucrene  Hog  Meal 
Palatable,  Nutritious,  Economical 

complete,  scientifically  balanced  ration — takes  the  place 
of  all  grain  feed  in  developing  pigs  and  fattening  hogs. 
Composed  of  molasses,  com  meal,  gluten  feed,  blood  meal,  ground 
and  bolted  wheat  screenings,  linseed  meal  and  a  little  salt. 

Guaranteed  analysis— 16%  Protein,  5%  Fat, 
46%  Carbohydrates  and  only  10%  fibre. 

Promotes  Health  and  Rapid  Growth 

The  Blood  Meal  in  Sucrene  Hog  Meal  is  the  finest  bowel 
corrective  known.    Strong  in  animal  protein,  which  hogs  crave. 

The  molasses  makes  the  feed  appetizing  and  aids  the  digestion, 
tends  to  prevent  and  expel  worms. 

Hogs  eat  more,  digest  more,  develop  more  rapidly — make  a  short 
cut  to  hog  profits — A  splendid  developing  feed  for  young  pigs  and  shoats. 

Sucrene  fed  hogs  are  more  sturdy  than  com  fed  hogs;  stand  ship» 
ment  better— bring  more  money. 

If  unable  to  get  through  dealer,  order 
100  lb.  trial  sack.  Only  $2.00  F.  O. 
B.  Mill. 

Fill  out  and  mail  us  this  coupon  or 
write  us  a  postal. 

American  Milling  Co., 

Sucrene  Station  21         Peoria,  111. 


Free 
Book 

On  care  and  scien- 
tific feeding  of  pigs 
and  hogs.  Reliable 
information,  indis- 
pensable to  success- 
ful hog  raising. 


Best  Hog  Feed  He  Ever  Used 

Joseph  L.  Leffel,  Logansport,  Ind., 
writes: — "Am  glad  to  recommend 
your  Sucrene  Hog  Meal  to  my  neigh- 
bors as  the  best  hog  feed  I  have  ever 
used.   I  have  used  almost  all  kinds." 


Please  send  me  your  free  book  on  Scientific  Hog 
Feeding  and  information  on  feeds  checked  below. 

(21) 

— Sncrene  Dairy  Feed        — Sncrene  Alfalfa  Horse  Feed 
— Sucrene  Calf  Meal  —Sucrene  Poultry  Feeds 

— Sucrene  Hog  Meal  — Amco  Fat  Maker  (for  steers) 
— Amco  Dairy  Feed  (a  strong  protein  feed  for  milk  making.) 

(Send  for  100  lb.  trial  sack  Sucrene  Calf  Meal 
$3,  Hog  Meal  $2.  f.  o.  b.  mUl.) 


My  name 
P.  O  


State. 


My  dealer  is. 
P.  O  


....State. 


Please  mention  THE  .AGRICULTURAL  STUDENT  Avhen  writing  advertisers. 
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Farmers'  Week 

January  29,  30,  31,  February  1  and  2 

Ohio  State  University 

The  attendance  last  year  was  2892,  the  best  indication  that 
it  must  have  been  worth  while. 

An  equally  good  program  has  been  arranged  this  year.  Come 
and  hear  Herbert  Quick,  J.  G.  Lipman,  W.  H.  Tomhave,  Henry  M. 
Dunlap,  W.  H.  Card,  E-  C-  Eikenberry,  Ralph  A-  Felton,  S.  W. 
Fletcher,  Julius  Kahn,  C.  W.  Waid,  Moses  Breeze,  H.  J.  Sconce, 
H.  C.  Thompson,  Rose  Morgan,  Virginia  Meredith,  Isabel  Bevier, 
President  W.  O.  Thompson,  Dean  Alfred  Vivian,  Director  C.  E. 
Thorne  and  many  others- 
Meetings  of  the  most  important  farm  organizations  in  the  state, 
including  the  Ohio  State  Dairymen's  Association,  Ohio  State  Horti- 
cultural Society,  Ohio  Vegetable  Growers'  Association,  State  Farm- 
ers' Institute,  Ohio  Rural  Life  Association  and  various  breed  asso- 
ciations- 

The  great  Ohio  State  Corn  Show,  Dairy  Show  and  Horticul- 
tural Exhibit  will  swing  their  doors  open  to  all  during  Farmers' 
Week. 

One  hundred  and  fifty  farm  boys  and  girls,  winners  in  county 
contests  for  raising  the  best  pigs,  poultry,  keeping  dairy  records, 
and  excelling  in  canning  and  baking,  will  receive  free  trips  to  Farm- 
ers' Week.    Come  and  watch  them  compete  in  state-wide  contests. 

Bring  your  wife  and  daughter,  too.  The  new  Home  Economics 
building  will  be  turned  over  to  the  wives,  daughters  and  sisters  of 
Ohio  farmers  for  one  week. 

THE  ANNUAL  ALUMNI  LUNCHEON  will  be  held  in  OHIO 
UNION,  WEDNESDAY,  JANUARY  3L  This  is  the  annual  gath- 
ering during  Farmers'  Week  of  all  graduates  and  all  former  stu- 
dents in  the  four-year,  two-year  and  eight-weeks  courses.  You 
will  meet  some  of  your  old  friends.  In  former  years  this  meeting 
of  former  agricultural  men  has  developed  into  a  very  pleasant 
affair. 

^  I 
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INOCULATING  THE  SOIL  FOR  LEGUMES 

How  Bacteria  Draw  Unavailable  Nitrogen  From  the  Air,  Make  It  Available 
and  Place  It  at  the  Disposal  of  the  Plant;  Methods  of  Applying 
Inoculating  Material  to  the  Field 

LEWIS  T.  LEONARD,  United  States  Department  of  Agriculture 


SOME  species  of  uonleguminous 
plants  and  practically  all  known 
leguminous  plants  are  capable  of  enter- 
ing into  a  mutual  relationship  with  an 
organism  whose  various  types  or  strains 
are  listed  at  present  under  the  name 
Bacillus  radicicola.  The  plant  in  this 
symbiotic  relation  apparently  offers  to 
the  bacteria  a  place  of  refuge  wherein 
they  may  develop  their  own  kind  in  the 
absence  of  foreign  organisms  and  draw 
on  the  plant  for  the  carbohydrate  and 
inorganic  substances  necessary  for  their 
nutrition.  In  return  the  bacteria  draw 
unavailable  nitrogen  from  the  air,  make 
it  available  and  place  it  at  the  disposal 
of  the  plant. 

Cultures  of  Bacillus  radicicola  can 
live  almost  indefinitely  on  artificial  me- 
dia under  certain  conditions  without 
any  relation  to  their  specific  legume 
plant  host.  Sometimes  cultivation  un- 
der such  conditions  will  influence  ad- 
versely the  ability  of  the  organisms  to 
produce  nodules.  There  is  considerable 
evidence  that  these  organisms  can  i3er- 
petuate  themselves  m  field  soil  in  the 
absence  of  the  legume  over  long  periods 
of  time.  It  has  been  proven  that  they 
can  fix  atmospheric  nitrogen  independ- 
ently in  artificial  media  and  sterile  soil. 
This  leads  to  the  conclusion  that  the 
plant  is  not  necessarily  a  factor  in  the 
life  of  the  organism. 

As  the  value  of  the  legume  plant  in 


farming  depends  to  a  great  extent  on 
its  nitrogen  content,  it  is  necessary  in 
the  absence  of  nitrogen-fixing  bacteria 
from  the  roots  to  have  the  element 
nitrogen  in  an  available  form  supplied 
by  some  means.  This  can  be  accom- 
plished by  the  addition  of  a  soluble 
nitrogen  salt  such  as  sodium  nitrate. 
It  is  easilj^  seen  that  under  natural  con- 
ditions much  of  this  salt  would  be  car- 
ried away  in  drainage  water.  Un- 
doubtedly legume  plants  can  be  grown 
successfully  in  the  absence  of  legume 
bacteria  and  vice  versa,  but  with  such 
a  wise  provision  for  the  natural  secre- 
tion of  atmospheric  nitrogen  thru  bac- 
teria and  plants  in  mutual  relationship, 
it  is  the  only  practical  and  economical 
scheme  to  follow. 

The  use  of  legume  bacteria,  as  they 
are  commonly  called,  needs  no  defense 
in  the  light  of  the  experimental  and 
practical  demonstrations  of  their  value. 
It  is  a  necessity.  The  point  to  deter- 
mine is  the  presence  or  absence  in  the 
soil  of  the  specific  strain  of  legume 
organisms  necessary  to  produce  nodules 
on  the  legume  crop.  This  may  be  done 
to  some  extent  by  laboratory  tests  but 
the  results  are  often  inconclusive.  The 
practical  method  is  to  grow  plants  of 
the  legume  host  in  the  soil  under  con- 
sideration. The  intensity  of  the  inoc- 
ulation will  be  indicated  by  the  num- 
ber of  nodules  developing. 
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If  the  organisms  are  found  to  be  pres- 
ent in  a  soil  which  is  well  drained,  in 
good  tilth  and  neutral,  there  is  every 
reason  to  believe  that  an  application 
of  legume  bacteria  of  the  same  strain 
would  be  of  no  appreciable  value  to  a 
crop  of  the  legume.  There  are  in- 
stances of  increased  production  caused 
apparently  by  tiie  addition  of  legume 
bacteria  to  soils  already  inoculated  but 
this  increase  was  probably  due  directly 
to  an  attenuated  condition  of  the  or- 
ganisms already  present  in  the  soil  and 
indirectly  to  some  adverse  soil  or  cli- 
matic condition.  It  is  probably  a  safe 
concluson  that  if  a  soil  is  in  proper 
condition  inoculation  will  remain  in 
that  soil  in  a  virile  state  almost 
indefinitely. 

Where  new  legume  crops  are  being 
introduced  and  in  sections  where  thru 
•conditions  the  le'gume  bacteria  have 
been  killed  or  reduced  to  a  Ioav  virility 
it  is  necessary  to  supply  them.  There 
are  two  main  types  of  inoculating  ma- 
terial which  are  used  in  farm  prac- 
tices: field  soil  which  is  infected  with 
the  proper  organisms  and  cultures  of 
legume  bacteria  growing  on  artificial 
media  such  as  nutrient  broth,  agar  or 
gelatin  and  sterile  soil. 

Field  soil  has  been  used  as  a  means 
of  transferring  legume  bacteria  for  a 
long  time.  This  method  has  been  gen- 
erally advised  to  the  exclusion  of  the 
other  type  and  experiments  have  dem- 
onstrated that  it  is  usually  efficient 
when  used  intelligently.  Because  a 
legume  crop  is  growing  luxuriantly  is 
not  always  an  indication  that  the  soil 
in  which  it  is  growing  is  inoculated. 
The  efficienc3^  of  a  soil  as  an  inoculat- 
ing agency  is  indicated  positively  by 
the  number  of  nodules  developing  on 
the  root  of  the  specific  legume  plants 
growing  in  the  soil.  Soil  for  inocu- 
lating purposes  should  be  collected  be- 


tween the  surface  of  the  field  and  a 
4-inch  depth.  In  sandy  soil  material 
can  be  taken  with  safety  from  greater 
depths.  The  main  objection  to  field  soil 
inoculation  has  been  the  unusual  bulk 
of  the  material  needed  and  its  attend- 
ant transportation  and  labor  in  appli- 
cation. Considerable  stress  has  been 
laid  on  the  possible  distribution  of 
plant  disease  organisms  and  obnoxious 
weed  seeds  by  soil  transfer.  This  ob- 
jection is,  in  a  large  measure,  precau- 
tionary ;  soils  from  sections  distant  to 
the  points  where  it  is  to  be  used  should 
be  considered  carefully  in  reference  to 
this.  Moreover,  soil  from  a  local  point 
is  not  likely  to  introduce  diseases  that 
are  not  common  to  the  section  and  the 
same  statement  applies  to  the  intro- 
duction of  weed  seeds. 

Inoculating  material  of  the  soil  type 
may  be  applied  in  various  ways.  It 
may  be  broadcasted  over  the  field  and 
harrowed  or  brushed  in  to  prevent  un- 
due exposure  to  the  rays  of  the  sun. 
A  common  method  is  to  distribute  it 
thru  the  fertilizer  box  of  a  drill  or  thru 
the  supply  box  of  a  lime  spreader.  In 
any  method  of  application,  the  material 
should  be  covered  as  soon  as  possible. 
These  methods  of  distribution  are  more 
for  the  inoculation  of  the  soil  for  the 
reception  of  the  seed  and  are  classed 
as  soil  inoculation  methods.  When  the 
amount  of  available  soil  is  limited  it 
is  advisable  to  screen  it,  mix  it  with  the 
seed  and  sow  the  mixture.  A  method 
which  has  been  reported  to  have  been 
used  with  considerable  success  in  the 
corn  belt,  especially  with  small  seeds, 
consists  in  moistening  the  seed  with  a 
solution  of  glue  so  that  as  far  as  pos- 
sible each  seed  will  have  a  sticky  sur- 
face. Powdered  field  soil  is  worked  in 
with  the  seed  until  each  one  is  at  least 
partially  covered  with  soil.  The  seeds 
are  then  dried  in  the  absence  of  direct 
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sunlight  and  after  drying  may  be 
planted.  Care  should  be  taken  in  the 
selection  of  a  glue  containing  no  sub- 
stances deleterious  to  the  organisms. 
These  two  methods  may  be  classified 
under  the  heading  of  seed  inoculation. 

The  other  type  of  inoculation  or 
means  thru  which  inoculation  is  trans- 
ferred is  the  pure  culture  method. 
The  earlier  attempts  at  the  production 
of  pure  cultures  of  legume  bacteria  for 
farm  use  resulted  to  a  great  extent  in 
failures  and  much  antagonism  to  their 
use  was  developed.  "With  the  improve- 
ment of  pure  cultures  made  in  recent 
years,  however,  the  opposition  to  their 
use  has  practically  died  out  and  at  pres- 
ent pure  cultures  are  generally  consid- 
ered reliable.  Intensity  of  inoculation 
and  ease  of  application  are  the  main 
points  in  favor  of  pure  cultures.  The 
organisms  are  obtained  in  pure  cultures 
from  the  nodules  by  laboratory  pro- 
cesses and  cultivated  on  sterile  arti- 
ficial food.  Practical  tests  will  indi- 
cate the  efficiency  of  pure  cultures. 
Pure  cultures  are  generally  for  seed 
inoculation  altho  they  may  be  adapted 
for  soil  inoculation  by  adding  to  the 
soil. 

A  culture  growing  in  nutrient  broth 
or  liquid  allows  for  extreme  ease  of 
application  ;  it  is  added  to  the  seed  and 
''worked  in"  so  as  to  have  each  seed 
moistened;  after  drying,  the  seed  is 
ready  to  be  planted.    These  organisms 


apparently  do  not  occur  in  such  large 
numbers  per  unit  of  material  in  broth 
as  they  do  in  other  media  but  this  does 
not  necessarily  influence  their  inocu- 
lating efficiency. 

The  agar  or  jelly  like  culture  as  they 
are  usually  received  by  the  farmer  are 
prepared  for  use  by  adding  water  and 
possibly  some  sugar  to  the  container 
and  then  shaking  a  few  minutes  to  ob- 
tain a  suspension  of  the  organisms. 
This  supension  is  applied  in  a  similar 
manner  to  the  broth  culture.  Usually 
agar  cultures  contain  more  organisms 
per  unit  of  material  than  broth  card 
cultures.  This,  however,  is  dependent 
mainly  on  the  character  of  the  nutri- 
ent substances  in  the  agar. 

Sometimes  sterile  soil  or  soil  mix- 
tures are  used  as  media  for  the  propa- 
gation and  transfer  of  these  organisms. 
These  cultures  are  usually  mixed  with 
water  to  obtain  a  suspension  of  organ- 
isms with  which  to  moisten  seed.  That 
soil  is  the  natural  habitat  of  the  legume 
organism  is  the  main  point  in  favor  of 
this  method.  These  cultures  live  over  a 
long  period  of  time  and  retain  their 
virility  somewhat  better  than  those  in 
other  media. 

With  an  assurance  that  both  types 
of  inoculating  material  have  the  ability 
to  produce  nodules  on  the  roots  of  the 
legumes  for  which  they  are  intended 
the  question  narrows  to  a  consideration 
of  local  conditions. 
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EFFECT  OF  FERTILIZERS  ON  NITROGEN  IN  SOILS 

Factors  to  Be  Considered  in  Maintaining  the  Fertility  of  the  Land 

ROBERT  M.  SALTER,  University  of  West  Virginia 


ALL  prosperity  in  agriculture  rests 
upon  the  foundation  of  a  fertile 
soil.  The  problem  of  how  to  produce 
large  crops  most  economically,  without 
depleting  the  fertility  of  the  soil,  is 
centuries  old,  but  today  remains  un- 
solved. This,  despite  the  fact  that  since 
1804,  when  the  French  scientist  De 
Saussure  first  gave  to  the  world  a  basis 
for  the  modern  theory  of  plant  nutri- 
tion, thousands  of  experiments  have 
been  directed  towards  its  solution. 
That  permanence  in  agriculture  must 
involve  the  restoration  to  the  soil  of  a 
portion  of  those  "elements  of  fertility" 
removed  by  growing  crops  has  been  as 
definitely  proven  as  most  facts  in  ex- 
perimental science.  The  question  today 
is,  "How  may  this  be  done  most  prof- 
itably?" 

Of  the  three  elements  of  fertility, 
nitrogen,  phosphorus  and  potassium, 
which  most  frequently  limit  the  growth 
of  crops,  nitrogen  is  the  one  used  by 
plants  in  largest  amounts,  the  one  most 
easily  lost  from  soils  and  the  one  most 
costly  to  replace  in  the  form  of  com- 
mercial plant  food.  To  grow  a  75 
bushel  crop  of  corn  takes  from  the  soil 
105  pounds  of  nitrogen,  12  pounds  of 
phosphorus  and  35  pounds  of  potassium. 
To  replace  these  elements  in  the  form 
of  commercial  fertilizers  would  cost  at 
normal  prices  $2.00  for  potassium,  $1.50 
for  phosphorus  and  almost  $20.00  for 
nitrogen. 

When  it  is  considered  that  nitrogen 
supplied  in  the  form  of  fertilizers  is 
rapidly  lost  by  leaching,  experiments 
indicating  a  possible  recovery  by  the 
crop  of  about  50  percent  of  the  nitro- 
gen from  such  materials  as  nitrate  of 
soda,  it  is  readily  seen  that  any  system 


attempting  to  replace  this  element  by 
the  use  of  commercial  nitrogen  alone  is 
practically  impossible.  Evidently  we 
must  look  elsewhere  for  a  source  of  this 
element  with  which  to  keep  our  soils 
productive. 

A  livestock  system  of  farming  makes 
possible  the  recovery  of  some  two- 
thirds  of  the  nitrogen  in  the  crops 
grown,  providing  these  crops  are  fed 
and  the  manure  carefully  handled.  This 
in  itself,  however,  can  only  serve  in 
postponing  the  day  of  ultimate  soil  ex- 
haustion. Neither  does  the  fact  that 
the  air  above  each  acre  of  soil  contains 
over  50,000,000  pounds  of  nitrogen, 
furnish  the  solution,  it  having  been 
finally  settled  by  the  English  investi- 
gators. Lawes  and  Gilbert,  nearly  50 
years  ago  that  plants  are  not  able  to 
directly  use  this  form  of  the  element. 
It  suggests,  on  the  other  hand,  that  an 
economical  means  of  transforming  free 
nitrogen  into  a  form  available  to  plants 
is  all  that  is  needed  to  a  solution  of 
the  problem. 

The  time  is  not  long  past  when  men 
were  accustomed  to  think  of  the  soil  .as 
a  mere  mass  of  rock  fragments  and 
dead  particles  of  organic  matter,  the 
remains  of  former  plants.  It  is  in- 
finitely more  than  this,  every  fertile 
soil  is  teeming  with  the  life  of  countless 
millions  of  small  plants  called  bacteria. 
Every  clod  is  an  empire,  an  ounce  of 
ordinary  soil  often  contains  more  in- 
habitants than  does  the  whole  United 
States,  while  the  types,  activities  and 
requirements  of  these  tiny  workers  are 
even  more  varied  than  are  those  of  our 
human  family. 

The  most  modern  phase  of  soil  inves- 
tigation has  concerned  itself  with  the 
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study  of  the  habits  and  requirements 
of  these  microscopic  plants.  That  sev- 
eral forms  are  able  to  penetrate  and 
grow  withm  nodules  which  they  cause 
to  be  formed  on  the  roots  of  leguminous 
crops,  such  as  clover,  soybeans  and 
alfalfa,  was  first  discovered  in  1886  by 
two  German  investigators,  Hellriegel 
and  "Wilfarth.  They  showed  that  these 
bacteria  can  take  free  nitrogen  from 


A  great  variety  of  bacterial  forms 
are  known  to  function  in  the  various 
stages  concerned  in  the  process  of  de- 
cay. To  this  process  we  owe  the  change 
of  "organic"  nitrogen,  and  practically 
all  the  nitrogen  of  soils,  as  well  as  that 
left  by  nitrogen  fixing  bacteria  as  "or- 
ganic" nitrogen,  into  soluble  nitrate 
nitrogen.  This  is  believed  to  be  the 
onlv  form  of  the  element  ordinarilv 


Plot  21— No  Fertilizer. 
100  lbs.  Hay. 

Clover  at  the  West  Virginia  Experiment  Fai 
Clover  Crop  Represents  Indirect 

the  soil  air  and  change  it  into  a  form 
available  to  their  host  plants.  Such 
crops  often  gather  large  amounts  of 
free  nitrogen  and  even  leave  the  soil 
richer  in  this  element  than  before  their 
growth. 

An  interesting  group  of  soil  bacteria 
are  those  "free  living"  forms  which 
have  more  recently  been  shown  to  pos- 
sess this  same  power  of  using  or  "fix- 
ing" atmospheric  nitrogen.  The  more 
important  types  of  these  have  been 
called  azotobacter. 


Plot  21 — Lime  and  Fertilizer. 
5,800  lbs.  Hay. 

•m  in  1915 — Nitrogen  "Fixed"  by  Increased 
Value  of  Fertilizers  and  Lime 

used  by  higher  plants.  This  transfor- 
mation has  been  called  "nitrification." 

Experiments  show  that  bacteria  re- 
semble higher  plants  in  requiring  a  sup- 
ply of  nitrogen,  phosphorus  and  potas- 
sium and  other  inorganic  elements,  as 
well  as  oxygen,  hydrogen,  carbon  and 
a  source  of  energy.  They  vary  greatly 
among  themselves  in  the  amounts  and 
forms  of  these  elements  which  they  can 
use  and  in  their  source  of  energy. 
Some  are  able  to  grow  quite  well  in 
acid  soils,  which  the  activities  of  others, 
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as  those  causing  nitrification,  may  be 
retarded  by  even  a  slight  acidity. 
These  facts  suggest  that  it  might  be 
possible  to  control  the  conditions  in  a 
soil  that  nitrogen  fixation  would  pro- 
ceed at  a  rate  sufficient  to  maintain  the 
nitrogen  of  the  soil  and  at  the  same 
time  allow  for  the  transformation  of 
enough  organic  nitrogen  into  soluble 
form  to  permit  the  growth  of  maximum 
crops. 

Too  great  a  change  of  nitrogen  into 
a  soluble  form  results  in  the  loss  of  that 
present  in  excess  of  the  amount  the 


while  the  loss  by  drainage  was  propor- 
tionately lessened. 

Some  of  the  recently  published  re- 
sults of  the  West  Virginia  Agricultural 
Experiment  Station  show  the  residual 
effects  which  15  years  use  of  fer- 
tilizers, lime  and  manure  have  had  on 
the  nitrogen  content  of  the  soil  at  that 
station.  The  soil  studied  was  a  silt 
loam,  naturally  well  drained  but  of 
rather  low  fertility,  and  an  acid  soil 
having  a  limestone  requirement  of 
about  3500  pounds  per  acre  to  plow 
depth. 


BROADBALK  WHEAT  FIELD    —  ROTHAM5TED 
PLOT  TREATMENT 
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crop  can  use.  That  this  is  true,  and 
also  that  the  amount  which  the  crop 
can  use  depends  on  how  favorable  other 
conditions  are  made  for  its  growth,  this 
is  shown  by  the  results  of  the  Rotham- 
sted  Experiment  Station  of  England 
given  in  the  diagram. 

Of  the  86  pounds  of  soluble  nitrogen 
applied  to  these  plots,  part  was  used 
by  the  crop  and  the  remainder  largely 
lost  thru  the  drainage  water.  When 
phosphorus  and  potassium  fertilizers 
were  applied  the  yield  of  grain  and  the 
utilization  of  nitrogen  were  increased, 


A  variety  of  crops  including  three 
legumes  were  grown  during  the  15 
years.  All  crops  are  removed  from  the 
land.  The  soils  of  the  plots  receiving 
no  treatment  showed  little  change  in 
nitrogen  content  during  the  experi- 
ments, there  being  in  fact  a  slight 
increase,  indicating  a  normal  fixation 
of  sufficient  nitrogen  to  permit  the 
growth  indefinitely  of  such  poor  crops' 
a's  were  raised  on  these  plots.  The 
yield  of  the  treated  plots,  the  nitrogen 
present  in  the  soil  at  the  end  of  the  15 
years  in  excess  of  that  in  the  corre- 
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sponding  untreated  plots,  the  amount 
of  nitrogen  removed  in  the  crops  on  the 
treated  plots  in  excess  of  the  untreated 
plot,  the  amount  of  nitrogen  applied, 
and  the  difference  between  the  total 
gain  in  soil  and  crop  and  the  amount 
of  nitrogen  applied  is  shown  in  the 
table.  This  difference  represents  the 
extent  to  which  nitrogen  fixation  has 
overbalanced  the  loss  by  leaching  from 
these  plots. 


In  considering  these  results  it  should 
be  remembered  that  a  given  fertilizer 
treatment  may  operate  by  favoring 
either  the  nitrogen  fixing  or  the  nitro- 
gen transforming  bacteria,  or  both ; 
also  by  increasing  the  ability  of  the 
crop  to  utilize  the  soluble  nitrogen  ap- 
plied or  resulting  from  the  process  of 
nitrification.  Mention  should  also  be 
made  that  there  has  been  an  accumula- 
tion of  organic  matter  in  the  soils  of 
the  fertilized  plots,  and  except  on  the 
limed  plots  this  has  been  roughly  pro- 
portional to  the  increase  in  crop  yield. 

Organic  matter  serves  as  a  source  of 
energy  for  the  free  living  nitrogen 
fixing  bacteria ;  hence,  we  are  probably 
not  warranted  in  attributing  all  in- 


crease in  nitrogen  to  the  direct  effect 
of  the  fertilizers  themselves  on  the  bac- 
terial processes.  Since  only  three 
legumes  were  grown  and  these  com- 
pletely removed,  any  accumulation  of 
nitrogen  we  believe  to  be  in  large  part 
due  to  increased  activity  of  the  free 
living  nitrogen  gatherers. 

Several  facts  stand  out  prominently 
in  these  results.  Nitrogen  used  alone 
has  resulted  in  a  loss  from  the  soil  of 


ed 


even  more  nitrogen  than  was  applied. 
The  crop,  being  limited  by  other  factors, 
could  not  use  the  nitrogen  added. 
Wherever  phosphorus  has  been  used  we 
find  that  increased  nitrogen  fixation 
has  taken  place,  amounting  to  295 
pounds  per  acre,  or  nearly  20  pounds 
per  year  where  used  alone,  and  to  1173 
pounds  per  acre  or  78  pounds  per  year 
when  used  with  potassium.  Seventy- 
eight  pounds  of  nitrogen  in  the  form 
of  commercial  fertilizer  would  cost 
about  $15,  over  three  times  the  cost  of 
the  fertilizer  applied  to  this  plot. 

In  all  cases  phosphorus  has  resulted 
in  increasing  the  power  of  the  crop  to 
use  available  nitrogen  and  has  appar- 
ently favored  both  nitrogen  fixing  and 


RESULTS  OF  FIFTEEN  YEARS'  EXPERIMENTS  AT  THE  WEST  VIRGINIA 

EXPERIMENT  STATION 


Treatment. 


Total  Pro- 
duce pounds 
per  acre. 


Nitrogen 
Gain  in  Soil 
over  check 
pounds 

per  acre. 


Nitrogen 
Gain  in  Crop 
over  check 
pounds 

per  acre. 


Nitrogen 
applied 
pounds 

per  acre. 


Nitroger 
Gain  in  S( 

and  Cro] 
less  Nitr 
gen  appli 
pounds 

per  acre 


19 

N,  P,  K,  Lime  

120,600 

679 

833 

672 

26 

N,  P,  K  

117,900 

1034 

637 

672 

20 

Manure,  Lime.  .  .  . 

152,400 

1301 

1069 

2100* 

25 

Manure   

139,700 

1743 

940 

1900* 

22 

36,615 

—232 

0 

28 

P,  K  

77,000 

815 

358 

0 

29 

N,  K  

52,2€0 

460 

64 

672 

31 

N,  P  

95,900 

274 

611 

672 

32 

K   

41,600 

—90 

21 

0 

34 

P   

63,400 

25 

270 

0 

35 

N   

41,200 

—253 

35 

672 

840 
1099 
270 
783 
—239 
1173 
—138 
213 
—69 
295 
—890 


^Calculated  Values.    N=Nitrogen.    P=:Phosphorus.  K=Potassium. 
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nitrogen  transforming  processes.  The 
effect  of  potassium  has  been  more  no- 
ticeable on  the  increased  fixation  in  the 
soil  than  it  has  on  the  utilization  by  the 
crop,  being  more  favorable  to  fixation 
apparently  than  to  ntrification. 

Nitrogen,  next  to  phosphorus,  is 
probably  the  most  needed  element  on 
this  soil.  Its  use  in  addition  to  phos- 
phorus and  potassium  has  produced  a 
larger  yield  resulting  in  an  increased 
utilization  of  nitrogen.  It  has  appar- 
ently not  greatly  affected  either  the 


tent  its  effect  has  been  due  to  this  fact 
cannot  be  determined. 

The  general  conclusion  may  be  drawn 
from  these  results  that  the  effects  of 
fertilizers  on  this  soil  may  be  in  part 
an  indirect  result  of  their  effect  on  the 
bacterial  activities  That  phosphorus 
and  potassum  favor  the  accumulation 
of  nitrogen  in  soils,  while  phosphorus 
in  particular  increases  the  power  of 
the  crop  to  utilize  soluble  nitrogen  and 
that  lime  on  this  acid  soil  intensifies 
the  rate  of  nitrification. 


A  Good  Crop  of  Alfalfa 

process  of  fixation  or  that  of  nitrifi- 
cation 

A  comparison  of  the  limed  plots  with 
the  corresponding  unlimed  plots  shows 
that  there  has  been  a  loss  of  nitrogen 
in  all  cases  due  to  the  use  of  lime, 
amounting  to  239  pounds  where  used 
alone,  to  259  pounds  where  used  with 
complete  fertilizers,  and  to  513  pounds 
where  used  with  manure.  Since  other 
experiments  indicate  that  the  fixation 
of  nitrogen  is  not  lessened  by  the  use 
of  lime,  this  effect  has  probably  been 
due  to  an  increase  in  nitrification.  The 
total  quantity  of  lime  used  on  these 
plots  has  been  considerably  in  excess 
of  the  needs  of  the  soil.    To  what  ex- 


Adds  Nitrogen  to  the  Soil 

Since  we  are  not  interested  in  an 
accumulation  of  nitrogen  in  the  soil 
except  as  it  can  be  made  available  to 
crops,  it  would  seem  that  best  results 
might  be  expected  from  the  use  of  lime 
in  addition  to  phosphorus,  containing 
organic  matter  which  serves  as  a  source 
of  food  for  the  nitrogen  fixing  bacteria. 
Hence,  it  should  serve  as  an  ideal 
source  of  potassium  for  these  organ- 
isms. The  growing  of  legumes  also 
adds  to  the  amount  of  nitrogen  fixed. 

These  and  other  experiments  suggest 
that  the  solution  of  the  nitrogen  prob- 
lem, and  with  it  the  guarantee  of  per- 
manence in  agriculture  lies  in  the 
proper   use    of   phosphorus,  manure, 
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lime  and  legumes.  The  more  closely 
this  result  is  approached,  the  more 
nearly  does  it  agree  Avith  Justus  Liebig, 
the  father  of  agricultural  chemistry, 
who  wrote  in  the  Farmer's  Magazine 
in  1843,  ''If  the  soil  be  suitable,  if  it 


contain  a  sufficient  quantity  of  alkalis, 
phosphates,  and  sulphates,  nothing  will 
be  lacking.  The  plants  will  derive  their 
ammonia  (nitrogen)  from  the  air  as 
they  do  carbonic  acid." 


Bacteria  Grow  in  Nodules  on  the  Roots  of  Legumes.     They    Help    Solve    the  Nitrogen 
Problem  by  Taking  Nitrogen  From  the  Air 
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NITROGEN  FIXATION  INDEPENDENTLY  OF  LEGUMES 

Results  of  Experiments  Show  Increase  in  Soil  Without  Nodule- Bearing  Plants 

FIRMAN  E.  BEAR,  Department  of  Soils,  Ohio  State  University 


SOMETHING  over  a  century  ago,  Sir 
William  Crooks,  president  of  the 
British  Association  for  the  Advance- 
ment of  Science,  made  the  startling 
prediction  that  the  world  must  cease 
growing  wheat  before  the  end  of  an- 
other 50  years  because  of  the  exhaus- 
tion of  the  supply  of  nitrate  of  soda 
in  the  South  American  deposits.  Com- 
ing from  a  man  of  his  standing  the 
statement  was  considered  authoritative. 
This  was  previous  to  the  development 
of  the  science  of  bacteriology  in  its 
relation  to  soils.  It  was  not  until 
almost  the  close  of  the  last  century 
that  Hellriegel  and  Wilfarth  definitely 
proved'  that  the  nodules  on  the  roots 
of  legumes  were  the  homes  of  a  great 
number  of  organisms  which  were  able 
to  secure  nitrogen  from  the  inexhaust- 
ible supply  of  the  air. 

In  1893  and  again  in  1901  two  im- 
portant bacteriological  discoveries  were 
made.  Subsequent  investigations  have 
confirmed  these  discoveries  and  have 
shown  that  practically  all  soils  contain 
bacteria  which  live  independently  of 
legumes  and  are  able  to  fix  atmospheric 
nitrogen  for  the  use  of  higher  orders 
of  plants. 

The  question  in  which  practical 
farmers  are  more  vitally  concerned  is  as 
to  whether  it  is  necessary  in  well  organ- 
ized systems  of  soil  improvement  to 
purchase  nitrogen  in  the  form  of  com- 
mercial fertilizers  to  make  good  the 
loss  in  crops  and  in  the  drainage  wa- 
ter. In  other  words,  can  we  secure 
sufficient  nitrogen  from  the  inexhaust- 
ible supply  in  the  air  to  maintain  the 
nitrogen  content  in  the  soil. 

Some  years  ago,  A.  D.  Hall,  then 
Director  of  the  Rothamsted  Agricul- 


tural Experiment  Station,  at  Harpen- 
den,  England,  called  attention  to  some 
analyses  which  had  been  made  at  two 
different  periods  of  the  soil  of  the  Gees- 
croft  field  on  the  Rothamsted  Experi- 
mental Farm.  This  Geescroft  field  had 
been  under  experiment  for  a  number  of 
years.  A  part  of  the  field  was  allowed 
to  run  wild  in  1883  and  whatever  vege- 
tation grew  on  the  area  from  that  time 
was  left  to  fall  down  and  return  to  the 
soil.  At  the  time  this  part  of  the 
field  was  abandoned,  it  was  in  clover 
but  this  clover  soon  disappeared  and 
was  replaced  by  plants  which  belonged 
almost  entirely  to  the  non-legumes.  In 
1904  the  soil  was  again  sampled  and 
analyzed  for  nitrogen.  This  sample,  as 
well  as  the  previous  sample,  was  taken 
from  the  soil  to  a  depth  of  27  inches. 

By  comparison  with  the  analysis 
made  in  1883  it  was  found  that  the  soil 
had  gained  a  considerable  amount  of 
nitrogen,  much  more  than  could  be  ac- 
counted for  by  the  clover  crop,  which 
had  grown  on  the  land  during  the  first 
few  years  after  the  area  was  aban- 
doned. Discussing  these  analyses.  Di- 
rector Hall  asked:  '^How  comes  it  that 
the  Geescroft  land,  with  no  plants 
growing  on  it  which  are  capable  of  fix- 
ing free  nitrogen,  has  yet  gained  an 
enormous  quantity  of  nitrogen  during 
the  20  years  under  review,  a  quantity 
which,  at  the  lowest  reckoning  amounts 
to  25  pounds  per  acre  per  year?  The 
nitrogen  brought  down  in  the  rain 
would  account  for  perhaps  5  pounds 
per  acre  per  annum  and  a  little  more 
will  come  in  the  form  of  dust,  bird 
drippings  and  other  casual  excre- 
ments." 

This  statement  does  not  take  into 
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consideration  the  fact  that  a  certain 
amount  is  lost  each  year  in  the  drain- 
age water  or  may  be  lost  hy  denitrifi- 
cation  into  the  air.  Taking  all  these 
things  into  consideration,  it  will  be 
seen  that  a  considerable  amount  of 
nitrogen  must  have  been  secured  from 
the  air  during  this  period  of  20  years 
which  cannot  be  accounted  for  on  the 
basis  of  the  bacteria  growing  in  asso- 
ciation with  legumes. 

Thru  C.  Gr.  Williams,  agronomist  at 
the  Ohio  Experiment  Station,  some 
of  the  soil  from  the  station  farm  was 
obtained  for  experimental  purposes. 
Four  hundred  grams  of  this  soil  was 
weighed,  thoroly  mixed,  and  a  sample 
chosen  for  analysis.  The  remainder  of 
the  400  grams  was  placed  in 
a  shallow  dish,  and  treated  with  acid 
phosphate  and  limestone  at  the  rate  of 
2000  pounds  of  the  former  and  7500 
pounds  of  the  latter  per  2,000,000 
pounds  of  soil.  This  amount  of  soil 
would  cover  an  acre  to  a  depth  of  about 
7  inches.  Eight  grams  of  sugar  were 
then  thoroly  mixed  with  the  soil,  water 
added  to  the  optimum  and  the  soil  was 
set  aside  at  a  temperature  of  about 
25 °C'.  Each  day  the  soil  was  thoroly 
mixed  and  the  moisture  lost  by  evapo- 
ration was  restored.  At  the  end  of  21 
days  the  soil  was  again  carefully  mixed 
and  a  sample  again  chosen  for  analysis. 
These  analyses  showed  that  in  21  davs 


nitrogen  amounting  to  320  pounds  per 
acre  of  2,000,000  pounds  had  been 
added  to  the  soil. 

The  only  possible  source  of  this  ni- 
trogen was  the  air  as  the  soil  was  en- 
tirely bare  of  vegetation.  This  experi- 
ment is  tj^pical  of  many  experiments 
along  this  line  which  have  been  con- 
ducted with  many  soils.  Such  large 
amounts  of  nitrogen  would  not  be  fixed 
under  field  conditions,  probably,  even 
if  the  sugar,  acid  phosphate  and  lime- 
stone were  supplied.  But  the  results  of 
the  analyses  of  the  soil  of  the  Geescroft 
field  indicate  that  nitrogen  fixation  is 
taking  place  in  no  inconsiderable 
amounts  even  under  field  conditions. 

Three  groups  of  the  bacteria  which 
bring  about  this  nitrogen  fixation  are 
known.  One  member  of  the  first  group 
is  known  as  Azotobactor  chroococcum, 
an  aerobe.  A  member  of  the  second 
group  is  named  Clostridium  pasteuria- 
num,  an  anaerobe.  The  third  group  is 
made  up  of  the  various  species  of  Bacil- 
lus radicieola,  the  same  organisms 
which  produce  nodules  on  the  roots  of 
legumes,  but  which  have  also  been 
shown  to  be  able  to  fix  atmospheric 
nitrogen  independently  of  legumes. 
Experimental  work  along  this  line  is 
now  being  carried  on  at  many  agricul- 
tural experiment  stations  thruout  the 
United  States. 
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INCREASING  THE  NITROGEN  IN  SOILS  WITH  LEGUMES 

Experiments  Show  That  It  Can  be  Secured  from  Air  in  Considerable  Amounts 

GEORGE  M.  McCLURE,  Department  of  Soils,  Ohio  State  University 


THE  value  of  legumes  as  soil  improv- 
ers has  been  recognized  for  several 
centuries.  In  Roman  literature,  men- 
tion is  made  of  the  Roman  farmers 
regarding  beans  as  possessing  the  prop- 
erty of  enriching  the  soil.  Alfalfa  and 
vetch  were  also  observed  to  possess  this 
property. 

Just  why  legumes,  and  not  other  spe- 


ual  amount  of  nitrogen  gained  by  soils 
when  legumes  are  grown  on  them. 

In  an  experiment  at  Rothamsted,  a 
piece  of  land  which  had  been  cropped 
for  5  years  by  cereals  without  the  addi- 
tion of  any  nitrogenous  manure,  was 
divided  into  two  parts  in  1872.  One 
portion  was  sown  to  barley  alone,  and 
the  other  to  clover  and  barley.  The 


Effect  of  Soil  Rich  in  Nitrogen 


cies  of  plants,  were  beneficial  in  this 
regard,  was  not  understood  until  1886 
when  Hellriegel  and  Willfarth  showed 
that  legumes  added  nitrogen  to  the  soil 
from  the  air,  thru  the  aid  of  the  bac- 
teria associated  with  them  on  their 
roots. 

This  ability  of  legumes  to  utilize 
atmospheric  nitrogen  is  now  generally 
recognized.  This  has  been  due  in  part 
to  persistent  teaching  and  in  part  to 
experimental  evidence  showing  the  act- 


following  year  barley  was  again  sown 
on  the  one  portion  and  clover  on  the 
other.  The  third  year  barley  was  sown 
on  both  portions  of  the  field.  It  was 
found  that  the  third  crop  of  barley 
from  that  portion  of  the  land  on  which 
no  clover  was  grown  removed  39.1 
pounds  of  nitrogen  per  acre  while  the 
barley  which  followed  the  clover  re- 
moved 69.4  pounds  of  nitrogen  per  acre. 
Thus  the  barley  which  followed  the 
clover  obtained  30.3  pounds  more  of 
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nitrogen  per  acre  than  the  barley  which 
followed  barley.  An  analysis  of  the  soil 
was  made  in  1873  which  showed  an 
excess  of  nitrogen  amounting  to  300 
pounds  per  acre  in  the  land  which  had 
been  cropped  to  clover,  even  tho  the 
previous  clover  crop  had  removed  114 
pounds  more  of  nitrogen  per  acre  than 
the  barley  crop. 

In  another  experiment  at  Rotham- 
sted,  land  which  had  lain  in  fallow 
for  5  years  was  sown  to  barley  and 
clover,  the  clover  being  allowed  to 
stand  the  second  and  third  year.  At  the 
beginning  of  the  experiment  the  soil 
was  found  by  analysis  to  contain  2657 
pounds  of  nitrogen  per  acre  to  a  depth 
of  9  inches.  It  Avas  found  by  analysis 
of  the  crops,  that  320  pounds  of  nitro- 
gen per  acre  Avere  removed  by  them 
in  3  years,  yet  the  soil  contained,  at  the 
end  of  the  experiment,  2832  poimds  of 


Crop  Pot 

Soy  Beans  1 .  . 

Soy  Beans  2 .  . 

Soy  Beans  3 .  . 

SoY  Beans  4.  . 

Cow  Peas  5.  . 

Cow  Peas  6.  . 

Cow  Peas  7.  . 

Cow  Peas  8.  . 

AYerage 

nitrogen  per  acre  to  a  depth  of  9  inches. 
In  short,  the  amount  of  nitrogen  in  the 
soil  AA'as  increased  by  175  pounds  in  the 
3  years,  and  taking  into  consideration 
the  amount  of  nitrogen  removed  in  the 
crops,  there  Avas  a  total  gain  for  nitro- 
gen of  nearly  500  pounds. 

At  the  Canadian  Experiment  Farm  at 
OttaAva  cloA^er  Avas  groAAm  continuously 
on  the  same  plot  for  10  years,  each 
year's  crop  being  cut  and  alloAved  to 
decay  on  the  plot.  The  cloA^er  Avas  re- 
seeded  CA^ery  2  years  to  insure  a  good 


stand.  The  soil  at  the  beginning  of  the 
experiment  shoAved,  by  analysis,  a 
nitrogen  content  of  533  pounds  per 
acre.  After  5  years  the  soil  contained 
841  pounds  of  nitrogen  per  acre,  and 
at  the  end  of  the  10  years  the  amount 
of  nitrogen  in  the  soil  had  increased 
to  1044  pounds  per  acre.  In  other 
Avords,  there  Avas  an  increase  of  nitro- 
gen in  the  soil,  due  to  the  10  years 
groAA'th  of  cloA^er,  of  511  pounds  per 
acre,  or  51.1  pounds  per  acre  per  year. 
If  the  amount  of  nitrogen  lost  in  the 
drainage  Avater  during  the  10  years  is 
considered,  the  total  increase  of  nitro- 
gen due  to  cloA^er  Avould  be  consider- 
ably higher. 

The  folloAving  table  shoAvs  the  results 
of  some  experiments  conducted  at  the 
Rhode  Island  Agricultural  Experiment 
Station  on  the  fixation  of  nitrogen  by 
legumes : 


Nitrogen  in 

Soil  and  in 

Crops  Ee- 

Xet  Gain  in 

moved,  End. 

Nitrogen. 

Pounds 

Pounds 

per  acre. 

per  acre. 

6222 

1855 

6094 

1821 

6157 

1884 

6165 

1820 

6023 

2202 

6086 

2198 

5732 

2023 

6006 

2196 

6060 

2000 

The  soy  beans  and  coav  peas  Avere 
groAvn  every  summer  for  5  summers, 
the  crops  being  harvested  and  remoA^ed, 
Vetch  Avas  groAvn  each  Avinter  as  a  green 
manure  crop  and  turned  under.  The 
experiment  Avas  conducted  in  pots  con- 
taining 52  pounds  of  soil  but  the  results 
have  been  calculated  to  the  acre  basis. 
The  gain  in  nitrogen  Avas  approximately 
2000  pounds  per  acre  for  5  years,  or  400 
pounds  of  nitrogen  per  acre  per  year. 

At  the  JMichigan  Agricultural  Experi- 
ment Station  a  comparison  Avas  made 


Nitrogen  in 
Soil  and 
Seeds  Be- 
ginning. 
Pounds 
per  acre. 
. .  4367 
. .  4273 
. .  4273 
. .  4345 
.  .  3821 
. .  3888 
.  .  3709 
.  .  3807 
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of  the  amount  of  nitrogen  fixed  by  ductive  power  is  obtained  from  the  air. 

legumes  with  and  without  nodules  on  These  figures  were  obtained  by  analyz- 

the  roots.     With  soy  beans,  it  was  ing     inoculated     and  uninoculated 

found  that  those  plants  which  devel-  legumes  from  similar  areas  of  normal 

oped  nodules  accumulated  38  pounds  soils.    The  following  is  a  summary  of 

more  of  nitrogen  per  acre  than  those  their  experiments  with  alfalfa: 

Pot  Experi-  Field  Expe- 

»                           ments.  riments. 

Nitrogen  Nitrogen 

Pounds  Pounds 

Average  of  all  Tests.                                                     per  acre.  per  acre. 

Uninoculated   ,                  33.3  27.8 

Inoculated                                                                                 69.4  73.0 

Gain  for  Inoculation   36.1  45.2 

without  nodules.  Cow  peas  with  nod-  These  results,  taken  as  a  whole,  pre- 
ules  showed  a  net  gain  in  nitrogen  of  sent  undeniable  proof  that  nitrogen  can 
21  pounds  over  those  without  nodules,  be  secured  from  the  air  and  in  consid- 
Data  published  by  the  Illinois  Agri-  erable  amounts.  It  also  may  be  con- 
cultural  Experiment  Station  indicates  eluded  that  the  growing  of  legumes  will 
that  two-thirds  of  the  nitrogen  in  be  of  material  benefit  in  maintaining 
legumes  grown  on  soils  of  normal  pro-  the  nitrogen  supply  of  the  soil. 


Nodules  on  Roots  of  Legumes 
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SHOULD  WE  GROW  ALFALFA  IN  OHIO? 

Considerations  in  Establishing  the  Crop  in  the  Rotation 

WALLACE  E.  HANGER,  Extension  Department,  Ohio  State  University 


THE  slogan,  "Alfalfa  on  every  farm 
in  Ohio,"  has  often  been  heard. 
Is  this  to  be  wished,  or  should  it  be 
frowned  upon? 

It  is  true  that  there  is  a  real  interest 
in  alfalfa  over  the  entire  state,  an  evi- 
dence of  which  is  the  rapidly  increasing 
acreage  during  the  past  few  years. 
From  ''Ohio  Agricultural  Statistics" 
for  1914-15  it  is  seen  that  in  1905  there 
were  10,800  acres  grown  in  Ohio ;  in 
1910.  23,500  acres;  in  1911,  25,000 
acres;  in  1912,  27,700  acres;  in  1913, 
47,800 ;  and  in  1914,  60,500  acres.  In- 
formation concerning  the  acreage 
grown  since  1914  is  not  available,  but 
quite  likely  the  rate  of  increase  since 
1912  has  been  maintained. 

From  the  same  source  it  is  found  that 
the  average  production  of  hay  is  a  trifle 
more  than  2  tons  per  acre.  The  in- 
crease in  acreage  is  not  due  to  a  greater 
interest  in  certain  localities  in  the  state 
but  to  a  general  effort  being  put  forth 
in  nearly  every  county. 

In  fact,  it  may  be  said  that  it  is  be- 
coming fashionable  to  grow  alfalfa. 
Some  men  grow  alfalfa  because  it  fits 
in  with  their  scheme  of  farming,  is  well 
adapted  to  their  laud,  and  is  a  success 
on  their  farms.  Other  men  are  attempt- 
ing to  grow  alfalfa  because  some  ac- 
quaintance of  theirs  has  succeeded,  but 
they  may  be  overlooking  the  fact  that 
conditions  of  soil,  climate,  and  the  gen- 
eral scheme  of  farming  are  entirely  dif- 
ferent. Still  other  men  are  growing 
alfalfa  in  order  to  demonstrate  their 
ability  to  succeed  \vith  this  crop  where 
others  failed. 

There  is  no  doubt  that  alfalfa  is  a 
valuable  crop  and  has  an  important 
place  in  sections  where  it  is  adapted. 


It  is  valuable  because  of  its  ability  to 
secure  nitrogen  from  the  air,  drouth  re- 
sistance, high  nutritive  value  and  palat- 
ability,  large  yields  and  long  life. 

While  alfalfa  has  the  ability  to  secure 
nitrogen  from  the  air,  it  perhaps  is  not 
superior  to  red  clover  in  this  respect 
provided  both  grow  equally  Avell. 

Alfalfa  has  a  deeper  root  system  than 
any  other  crop  grown  and  is  better  able 
to  secure  an  ample  supply  of  moisture 
when  other  crops  suffer.  Alfalfa  makes 
a  palatable  hay  and  has  a  high  nutritive 
value,  but  feeding  experiments  con- 
ducted at  several  experiment  stations 
over  the  country  do  not  show  that  it 
is  decidedly,  if  any,  better  in  this  re- 
spect than  red  clover  hay. 

Alfalfa  often  produces  3  tons  or 
more  of  hay  per  acre,  but,  as  grown  in 
Ohio,  the  best  data  available  show  that 
only  a  little  more  than  2  tons  are 
produced.  Because  alfalfa  is  a  peren- 
nial, it  is  considered  a  long-lived  crop. 
HoweA'er,  it  is  a  fallacy  to  believe  that 
it  can  be  grown  indefinitely  without 
reseeding.  The  average  length  of  life 
for  alfalfa  fields  in  Ohio  is  not  more 
than  4  or  5  years. 

On  the  other  hand,  there  are  some 
disadvantages  in  growing  alfalfa.  In 
the  first  place  the  climatic  conditions 
are  rather  unfavorable  for  best  results 
with  alfalfa  in  Ohio.  This  is  shown  in 
the  fact  that  alfalfa  produces  little  seed 
in  this  state,  and  certainly  one  of  the 
laws  of  nature  is  that  plants  make  this 
provision  for  reproducing  themselves. 
Alfalfa  winter-kills  rather  easily  in 
Ohio.  In  the  July  number  of  the 
monthly  bulletin  published  by  the  Ohio 
Agricultural  Experiment  Station  at 
Wooster  is  found  an  article  bv  C.  A. 
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Gearhart  telling  of  investigations  con- 
cerning the  winter  injury  to  alfalfa,  red 
clover,  mammoth  clover,  and  alsike 
clover  in  Ohio  during  the  winter  of 
1915-16. 

Data  collected  in  this  investigation 
from  more  than  60  percent  of  the  coun- 
ties in  the  state  reveal  the  fact  that 
over  40  percent  of  the  alfalfa  seeded  in 
the  summer  of  1915  Avas  winter-killed. 
Similar  data  showed  that  only  about 
20  percent  of  the  red  clover  was  winter- 
killed. Because  alfalfa  is  a  rather  dif- 
ficult crop  to  grow,  unusual  efforts  are 
put  forth  in  preparing  a  good  seed  bed. 
This  often  means  that  the  use  of  the 
land  is  practically  lost  for  one  season. 
Hence,  this  makes  the  crop  an  expensive 
one  to  establish. 

Alfalfa  does  not  fit  in  nicely  to  the 
usual  rotation  owing  to  the  fact  that 
it  is  a  perennial.  On  account  of  the 
difficulty  encountered  in  securing  a 
stand,  it  is  generally  allowed  to  grow 
on  a  piece  of  land  as  long  as  it  will  pro- 
duce a  fairly  good  crop  of  hay.  This 
practice  may  lead  to  soil  exhaustion 
unless  plant  food  is  returned  to  the  soil 
in  the  form  of  commercial  fertilizers  or 
barnyard  manure,  since  alfalfa  requires 
considerable  amounts  of  phosphorus 
and  potassium  along  with  the  nitrogen 
that  it  secures  largely  from  the  air. 
Instead  of  alfalfa  being  a  soil  builder 
as  it  is  ordinarily  called,  it  is  possible 
to  conceive  of  it  helping  to  exhaust  the 
fertility  of  the  soil. 

Alfalfa  seems  to  be  exacting  in  its 
soil  requirements.  Several  conditions 
necessary  are  good  drainage,  fair  de- 
gree of  fertility,  freedom  from  weeds, 
an  abundance  of  lime,  and  the  presence 
of  the  proper  bacteria  in  the  soil. 

Alfalfa  fiourishes  nowhere  as  well  as 
on  naturally  drained  land.  In  some 
sections  of  Ohio  there  are  considerable 
areas  where  the  top  soil  is  underlaid 
with  gravel  or  gravelly  layers.  This 
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furnishes  excellent  natural  drainage, 
and  no  trouble  is  usually  found  in  grow- 
ing alfalfa  successfully  under  such  con- 
ditions. 

As  a  general  thing  it  is  found  that 
land  which  is  too  poor  to  produce  fairly 
good  yields  of  the  ordinary  field  crops 
Avill  not  grow  alfalfa  successfully. 
There  seems  to  be  an  idea  that  is  more 
or  less  prevalent  that  the  way  to  restore 
fertility  on  wornout  lands  is  to  grow 
alfalfa  upon  them.  Doubtless  this 
would  be  effective  if  it  could  be  done, 
but  it  is  not  usually  profitable  to 
attempt  to  do  so. 

Summing  up  the  situation  in  Ohio  it 
would  seem  that  alfalfa  has  a  rather 
important  place  and  can  be  of  great 
help  in  certain  sections  where  it  is  well 
adapted.  Alfalfa  is  being  grown  with 
success  in  large  areas  in  western  and 
southwestern  Ohio  Avith  apparently  lit- 
tle more  effort  in  securing  successful 
stands  than  is  required  to  groAV  red 
clover.  Under  such  conditions  there  is 
no  doubt  but.  that  it  Avill  pertox^m  an 
important  function. 

In  a  greater  part  of  the  state,  it  is 
usually  necessary  to  make  rather  heavy 
applications  of  lime,  spend  considerable 
amounts  of  time  and  money  in  A^arious 
Avays  to  build  up  the  fertility  of  the 
soil  and  in  preparing  the  seed  bed,  sup- 
ply inoculating  material  either  for  soil 
or  for  seed,  and  finally  lose  the  use  of 
land  for  practically  one  year  in  getting 
the  crop  started.  Even  then  the  chances 
for  securing  a  successful  stand  are 
about  evenly  divided.  Hence,  it  seems 
that  Avith  the  exception  of  such  areas 
as  referred  to  aboA^e,  it  Avill  be  for  the 
ultimate  good  of  Ohio  agriculture  if 
considerable  more  time,  energy,  and 
money  be  spent  in  getting  land  in  con- 
dition to  groAv  red  clover  successfully. 
It  is,  therefore,  the  logical  conclusion 
that  alfalfa  does  not  or  should  not 
have  a  place  on  every  farm  in  Ohio, 
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POSSIBILITIES  OF  SWEET  CLOVER  ON  THE  FARM 

Crop  Commonly  Cedled  a  Weed  Furnishes  Large  Amounts  of  Honey  and  Feed 

ANDREW  S.  WING,  Mechanicsburg,  Ohio 


UNTIL  within  recent  years  sweet 
clover  was  considered  a  rank  weed 
by  most  farmers.  Today  it  is  welcomed 
by  the  progressive  agriculturist  as  a 
pasture  plant  without  a  peer.  It  is 
staunchl}^  maintained  by  men  who  have 
had  several  years  experience  with  sweet 
clover  as  a  pasture  plant,  that  an  acre 
of  sweet  clover  will  furnish  more  for- 
age of  a  highly  nutritious  nature  than 
will  any  other  pasture  crop. 

In  spite  of  its  bitter  taste,  all  kinds 
of  stock  soon  learn  to  eat  it  and  will 
in  fact  leave  other  pasture  for  it  if  it 
is  available.  Its  high  protein  content 
makes  it  very  nourishing  and  at  a  con- 
serA'ative  estimate,  under  normal  con- 
ditions an  acre  of  sweet  clover  may  be 
expected  to  furnish  pasture  for  one 
head  of  cattle  thruout  the  growing  sea- 
son, and  for  other  livestock  in  relative 
proportion.  Instances  have  been  known 
where  sweet  clover  fields  have  furnished 
more  feed  than  this,  but  when  it  is  con- 
sidered that  it  usually  requires  several 
acres  of  first  class  bine  grass  pasture  for 
one  steer,  a  steer  to  an  acre  looks  pretty 
good. 

All  kinds  of  live  stock  love  this  vig- 
orous growing  legume.  Horses  and 
sheep  thrive  on  it  and  I  have  seen  pigs 
keep  it  eaten  down  to  the  ground  while 
at  the  same  time  they  were  making 
splendid  gains.  Nor  does  there  seem  to 
be  as  much  danger  of  bloating  as  with 
alfalfa  altho  some  cases  of  bloat  have 
been  noticed  where  cattle  were  put  on 
sweet  clover  pasture.  Never  had  the 
cases  noticed  developed  a  dangerous  de- 
gree of  bloat  and  the  attacks  worked 
themselves  off  naturally  without  any 
medical  or  surgical  aid. 

In  some  localities  considerable  diffi- 


culty has  been  had  in  obtaining  a  good 
stand  of  Melilotus.  In  many  other 
places  no  trouble  at  all  is  experienced 
and  the  plant  will  seed  itself  from  year 
to  year  almost  indefinitely  if  it  is  so 
allowed.  There  are  a  few  things  that 
must  be  borne  in  mind  when  sowing 
sweet  clover.  In  the  first  place  it  must 
have  lime  in  the  soil  if  it  is  to  live  at 
all.  In  this  respect  it  is  like  alfalfa 
and  like  alfalfa  it  must  have  inocula- 
tion, the  same  bacteria  growing  on  its 
roots  that  are  found  on  the  roots  of  the 
alfalfa  plant. 

Sweet  clover  will  grow  on  a  soil  that 
is  apparently  barren  and  lacking  in 
humus  providing  there  is  an  ample 
supply  of  lime  in  the  soil.  Thus  we 
often  see  it  growing  in  the  gravel  bal- 
last along  railroad  tracks  or  along  pikes 
where  the  lime  dust  has  washed  or 
blown  out  into  the  roadside.  Melilotus 
will  also  grow  in  a  wetter  soil  than  will 
either  red  clover  or  alfalfa. 

There  are  three  varieties  of  sweet 
clover,  a  yellow  and  a  white  blooming 
biennial  and  a  small  yellow  blooming 
annual.  Experience  has  shown  that  for 
practical  purposes  the  taller,  white 
blooming  Melilotus  alba  is  best  and  lit- 
tle seed  of  the  other  is  now  sown.  'Win- 
ter or  spring  seeding  is  customary  and 
good  results  are  obtained  with  both 
altho  where  the  seed  is  covered  nat- 
urally by  the  action  of  the  frost  a  bet- 
ter stand  is  usually  obtamed. 

Sweet  clover  seed  is  slow  to  germi- 
nate due  to  the  hard  seed  covering  and 
the  presence  of  many  "hard  seeds." 
For  this  reason  unhulled  seed  should 
never  be  used  and  if  the  seed  is  sown 
in  the  spring  it  should  be  "scarified" 
or  literally  scratched  by  a  sand  paper- 
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ing  machine  which  wears  down  or 
breaks  open  the  hard  outer  coat.  It 
seems  to  be  always  best  for  sweet  clover 
to  have  a  hard  seed  bed. 

The  Melilotus  may  be  pastured  the 
first  year  as  soon  as  the  plants  have  had 
time  to  make  a  fairly  vigorous  growth. 
A  hay  crop  may  also  be  harvested  the 
latter  part  of  August  or  first  of  Sep- 
tember. "When  cutting  for  hay  the 
mower  knife  should  be  set  high  as  there 
is  danger  of  killing  the  plants  if  they 
are  cut  too  low.  The  new  shoots  do  not 
come  from  the  crown  as  with  alfalfa 
but  from  the  stalk  and  if  the  stalk  is 
cut  too  low  it  may  not  sprout  again. 

As  a  hay  crop  sweet  clover  is  rather 
a  disappointment  as  the  stems  are 
rather  coarse  and  hard  to  cure  and  usu- 
ally most  of  the  leaves  drop  off  before 
the  stems  can  be  cured  out.  Its  main 
forte  seems  to  be  used  for  pasture  and 
a  soil  improver.  The  thick,  branching 
roots  will  quickly  add  considerable 
nitrogen  to  a  poor,  worn  soil  where 


nothing  else  will  grow,  providing  of 
course  there  is  plenty  of  lime  there. 

Sweet  clover  will  not  bloom  the  first 
year  but  will  bloom  abundantly  the 
following  year  and  will  form  usually  a 
large  amount  of  seed.  The  seed  is  a 
profitable  crop  to  save  but  also  a  diffi- 
cult and  uncertain  one  because  it  shat- 
ters easily  and  must  be  handled  care- 
fully. As  soon  as  it  is  6  inches  high  in 
the  spring  stock  may  be  turned  on  it 
and  allowed  to  run  all  summer  unless 
it  is  desired  to  gather  a  seed  or  hay 
crop,  Avhen  they  should  be  shut  away 
about  the  last  of  July  and  the  seed 
crop  allowed  to  grow. 

Quite  often  the  sweet  clover  will  re- 
seed  itself,  but  otherwise  it  dies  out  at 
the  end  of  the  second  year.  There  is 
no  danger  of  the  plant  becoming  a  weed 
or  a  pest  in  cultivated  fields  or  pastures 
because  repeated  close  mowings  or 
plowing  is  sure  to  kill  it.  Along  the 
roadside  it  is  too  pretty  to  be  called  a 
weed  and  it  furnishes  large  quantities 
of  honey  for  the  bees. 


The  Last  Cutting  of  Alfalfa  on  the  Farm  of  George  Wilbur  of  Marysville. 
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THE  PROBLEM  OF  SOIL  ACIDITY 

Solution  Will  Come  Only  With  Exact  Information  as  to  Its  Causes  and  Nature 


SIDNEY  BLISS,  '17 


THO  acidity  in  the  soil  is  known  to 
exist,  our  explanations  of  it  are 
far  from  conclusive.  There  are  numer- 
ous simple  methods  for  the  detection  of 
soil  acidity,  such  as  the  action  of  soil 
upon  certain  indicators  like  litmus  pa- 
per, and  also  methods  for  the  calcula- 
ton  of  the  lime  requirements  of  soils. 


sorb,  and  calculating  the  amount  of 
calcium  oxide  from  the  results.  Tru- 
og's  Test  is  based  upon  the  action  of 
the  acid  soil  on  zinc  sulfide,  hydrogen 
sulfide  being  liberated  in  amount  cor- 
responding to  the  acidity  of  the  soil, 
and  the  degree  of  acidity  is  calculated 
from  the  resultant  coloration  of  strips 


Growth  on  Left  Due  to  Lime 


The  question  is,  "Are  these  tests 
accurate  ? ' ' 

Among  the  best  known  tests  for  soil 
acidity  are  those  of  Yeitch  and  Truog. 
To  test  for  acidity  by  the  Yeitch 
Method,  a  sample  of  soil  is  extracted 
with  water,  the  extract  is  boiled  and 
phenolphthalein  is  added  as  an  indi- 
cator. The  test  may  be  made  quantita- 
tive by  determining  the  amount  of  cal- 
cium hydroxide  that  the  soil  will  ab- 


of  paper  moistened  with  lead  acetate. 

The  generally  accepted  litmus  paper 
method  of  testing  for  soil  acidity  is  con- 
sidered of  doubtful  value  by  some  care- 
ful investigators,  j.  A.  Bonsteel,  of 
the  United  States  Department  of  Agri- 
culture, has  said  that  little  can  be  said 
in  favor  of  the  litmus  paper  test  for 
soil  acidity,  and  that  much  can  be  said 
against  it.  However,  some  prominent 
men  are  found  in  soils  work,  who  do 
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recommend  this  litmus  paper  test. 
That  equally  conscientious  men  should 
disagree  in  the  interpretation  of  the 
same  results,  lends  interest  to  the  fur- 
ther work  that  is  being  lone  on  this 
subject  at  the  present  time. 

As  to  soil  acidity,  men  who  are  work- 
ing on  the  problem  are  in  substantial 


ion  aasoTption 


Failure  of  Corn  Due  to  Lack  of  Lime 

Couvtesy    of    Professor    Gardner,  Pennsylvania 
State  College. 

agreement  as  to  its  nature.  Oscar 
Loew  states  that  acidity  in  soils,  quite 
free  from  humus,  indicates  that  soil 
acidity  is  inorganic  in  nature.  While 
he  recognizes  that  organic  matter  does 
tend  to  produce  organic  acids  in  the 
soil,  this  accounts  for  temporary  rather 
than  permanent  soil  acidity.  Again,  it 
is  said  that  colloids  are  known  to  have 
an  adsorptive  effect  upon  the  soil  solu- 
tion, taking  up  bases  from  the  nutrient 
salts  with  the  liberation  of  acids. 
Truog,  of  Wisconsin,  in  an  article  writ- 
ten a  short  time  ago,  states  that  ''soil 
acidity  is  due  to  true  acids  in  the  soil 


and  not  to  the  selective  ion 
by  colloids." 

There  are  many  causes  which  have 
been  assigned  to  soil  acidity.  In  soil 
making  rocks  lose  largely  of  their  basic 
materials,  and  this  loss  is  actual  in  the 
soil.  Of  these  basic  substances,  lime  is 
lost  to  the  greatest  extent.  The  mate- 
rial excreted  by  the  roots  of  plants  may 
be  acid  in  character  as  may  be  also  the 
earlier  products  of  plant  decay.  The 
addition  of  certain  fertilizers  such  as 
ammonium  and  potassium  sulfates  is 
known  to  increase  the  acidity  of  the 
soil  and  the  selective  adsorption  of  the 
bases  by  soil  colloids  also  contributes 
to  the  acid  reaction. 

Of  the  principal  crops  in  the  north- 
ern United  States,  practically  all,  ex- 


Grcwth  Obtained  After  Liming 

Courtesy     of    Professor  Gardner,  Pennsylvania 
State  College. 

cept  potatoes,  do  best  in  a  neutral  or 
alkaline  soil.  It  is  not  known  just  when 
lime  was  first  appalled  as  an  amendment 
to  soils,  but  it  was  applied  to  fields  and 
vineyards  for  centuries  before  the  mod- 
ern historical  period,  and  its  use  has 
become  almost  a  matter  of  course,  tho 
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its  specific  action  is  still  problematical. 

Lime  has  tlie  physical  effect  upon  the 
soil  of  modifying  its  structure,  thus 
altering  the  temperature,  aeration,  wa- 
ter movement,  and  plant  adaptability. 
Chemically,  it  modifies  the  weathering 
of  soil  particles,  liberates  other  basic 
substances  in  the  soil,  and  affects  the 
solubility  of  mineral  phosphate  com- 
pounds, as  well  as  modif;\dng  humus 
and  nitrogenous  compounds.  Biologic- 
ally, lime  affects  plant  nutrition,  and 
the  kind,  number,  and  activity  of  the 
beneficial  and  harmful  soil  organisms. 

An  increase  in  acidity  results  in  a 
decrease  in  the  fermentative  activity  of 
the  soil,  while  a  marked  acidity  of  the 
medium  stops  nitrification.  Hilgard 
states  that,  "In  an  acid  medium,  nitri- 
fication immediately  ceases  as  it  also 
does  whenever  the  amount  of  base  pres- 
ent has  been  fully  neutralized. "  At  the 
Pennsylvania  Station,  highly  acid  soils 
were  found  to  contain  little  more  than 
one-half  of  the  organisms  that  were  to 
be  found  in  normal  soils. 

Statements  of  Oscar^  Loew  in  1901 
gave  promise  of  aiding  in  the  explana- 
tion of  the  functions  of  lime  in  the  soil. 
He  said  ''that  in  all  cases  of  great  fer- 
tility, the  soil  never  shows  any  marked 
excess  of  magnesia  over  lime,  but  on 
the  contrary,  generally  more  lime  than 
magnesia.    He  also  affirms  that  lime 


and  magnesia  can  exert  their  nutritive 
functions  only  when  they  have  a  cer- 
tain dependence  upon  each  other. 
Hence,  a  certain  ratio  between  these 
two  nutrients  will  produce  the  most 
favorable  results,  while  an  excess  of  one 
of  them  will  be  poisonous  or  toxic  to 
the  plant.  He  also  stated,  without 
proof,  the  existence  of  a  calcium-pro- 
tein compound,  in  plants  requiring  cal- 
cium, in  which  the  base  is  not  replace- 
able with  magnesium  without  serious 
injury  to  the  protoplasm. 

There  are  many  loams  and  clay  loams 
in  the  eastern  part  of  United  States 
where  the  present  lime  requirement  for 
the  surface  soil  alone  is  4000  to  8000 
pounds  per  acre,  and  there  are,  doubt- 
less, clay  soils  that  require  even  larger 
amounts.  While  the  obtaining  of  lime- 
stone is  not  a  serious  problem  in  Ohio, 
there  are  some  sections  where  the  neu- 
tralization of  acid  soils  would  cost 
from  20  to  25  percent  of  the  value  of 
the  land. 

The  solution  of  the  problem  of  soil 
acidity  will  only  come  with  more  exact 
information  as  to  the  real  causes  and 
nature  of  soil  acidity.  Further  study 
along  the  line  of  establishing  an  agri- 
culture adapted  to  acid  soils  will  be  an 
aid  in  solving  the  problem  ' where  the 
cost  of  living  is  prohibitive. 
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SHOULD  OATS  OR  SOY  BEANS  BE  GROWN  IN  ROTATION? 

Drawbacks  and  Advantages  Connected  With  Their  Culture 

LEONARD  HILL,  Piqua,  Ohio 


AJjTHO  the  soy  bean  has  been  grown 
in  China  and  Japan  for  many  cen- 
turies, it  is  a  comparatively  new  crop 
in  this  country.  Because  of  the  density 
of  the  population  in  those  countries,  the 
people  are  forced  to  practice  the  strict- 
est economy.  They  eat  little  meat,  but 
obtain  the  protein  necessary  to  balance 
their  diet  largely  from  products  made 
from  soy  beans. 

It  will  be  a  long  time,  if  ever,  before 
the  soy  bean  can  have  such  an  im- 
portant place  in  American  agriculture. 
Yet,  because  of  its  many  valuable  quali- 
ties, the  soy  bean  deserves  to  be  studied 
closely,  to  find  out  whether  it  would  be 
profitable  to  put  it  in  a  regular  rota- 
tion. To  do  this  it  must  either  be  added 
to  our  rotation,  or  substituted  in  place 
of  some  crop  already  being  grown.  A 
4-year  rotation  of  corn,  oats,  wheat,  and 
clover  is  probably  more  generally  used 
than  any  other  over  a  large  portion  of 
our  country.  No  doubt,  on  many  farms 
oats  could  be  dropped  from  this  rota- 
tion better  than  any  other  crop. 

Oats  do  best  in  cool  weather,  while 
the  soy  bean  is  a  hot  weather  plant. 
Because  of  this,  oats  do  better  in  the 
North  and  soy  beans  show  to  greater 
advantage  in  the  South.  To  get  the 
oats  in  the  ground  as  early  as  possible 
in  the  Spring,  the  soil  is  often  plowed 
and  worked  much  sooner  than  it  should 
be.  The  normal  time  to  sow  soy  beans 
is  a  little  after  corn  planting.  "With 
soy  beans  in  the  rotation  all  the  sod 
ground  could  be  plowed  early,  which 
would  be  to  the  advantage  of  the  corn 
crop.  The  ground  could  then  be  plowed 
for  soy  beans  and  this  followed  by  the 
planting  of  the  corn  and  of  the  soy 
beans. 


If  the  soy  beans  are  planted  in  rows 
and  cultivated,  the  com  or  soy  beans 
would  undoubtedly  often  suffer  for  the 
lack  of  time  to  give  both  crops  the 
proper  attention.  When  soy  beans  are 
grown  for  the  grain,  most  experiments 
show  a  slight  advantage  in  sowing  them 
in  rows  and  cultivating  them  2  or  3 
times,  as  compared  with  being  drilled 
solid  and  not  cultivated.  According  to 
my  own  experience,  sowing  them  solid 
and  running  a  weeder  or  a  light  spike 
tooth  harrow  over  them  about  3  or  4 
days  after  sowing,  and  then  again  once 
or  twice  when  the  beans  are  from  3  to 
5  inches  high  has  given  good  results. 

The  amount  of  labor  required  to  har- 
vest the  two  crops  does  not  differ  ma- 
terially and  they  are  usually  handled 
in  much  the  same  general  way.  Four 
years  out  of  5  I  have  cut  my  soy  beans 
with  a  binder.  The  past  summer,  be- 
cause of  the  drouth,  the  soy  beans  made 
such  a  short  growth  that  they  had  to 
be  cut  with  a  mower  with  a  olover  seed 
buncher  attachment.  On  rich  soil  soy 
beans  will  not  lodge  nearly  as  much  as 
o^its.  After  the  beans  have  stood  in 
the  shock  or  windrow  for  a  few  days, 
they  may  be  threshed  directly  from  the 
field  or  hauled  into  the  barn  or  stacked. 

Under  all  conditions  and  varieties  a 
regular  bean  huUer  is  found  most  satis- 
factory. By  using  care  in  selecting  a 
variety  that  does  not  split  or  crack 
easily,  a  common  separator  can  be  used 
with  little  trouble  of  broken  beans,  if 
blank  concaves  are  used  and  the  speed 
of  the  cylinder  is  somewhat  reduced. 
This  care  is  necessary  only  when  the 
beans  are  used  for  seed. 

The  labor  required  to  prepare  a  seed 
bed  for  wheat  is  much  more  when  fol- 
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lowing  oats  than  soy  beans.  In  the 
former  case,  the  ground  must  be  plowed 
and  gone  over  many  times  to  fine  and 
pack  the  seed  bed.  This  is  often  hard, 
slow  work  during  the  heat  of  the  sum- 
mer. After  the  soy  beans  are  removed, 
one  good  double  disking  will  usually 
make  a  good  seed  bed  for  wheat.  On 
the  other  hand  the  harvesting  of  soy 
beans  often  comes  about  the  same  time 
the  corn  is  ready  to  be  put  into  the 
shock. 

A  comi^arison  of  the  money  values 
that  may  be  derived  from  oats  and  soy 
beans  can  be  gotten  by  referring  to  two 
4-year  rotations  being  conducted  on  the 
J\Iiami  County  experiment  farm.  The 
crops  in  the  rotation  are  corn,  oats, 
wheat  and  clover;  and  corn,  soy  beans, 
wheat  and  clover.  The  two  rotations 
are  grown  side  by  side  under  similar 
conditions,  as  near  as  possible.  The 
3-year  average  yield  for  oats  on  unfer- 
tilized ground  is  44.15  bushels  per  acre, 
and  2137  pounds  of  straw.  The  3-year 
average  yield  for  soy  beans  on  unfer- 
tilized ground  is  20.58  bushels  per  acre. 
The  yield  of  soybean  straw  is  not  in 
the  published  report  but  it  can  be  esti- 
mated at  about  1800  pounds  for  the 
above  yield  of  beans.  The  above  yields 
are  in  about  the  proportion  one  might 
generally  expect  from  the  two  crops  on 
the  same  quality  of  land. 

Fifty  cents  per  bushel  is  a  good  aver- 
age price  for  oats.  Two  dollars  a 
Jbushel  can  readily  be  obtained  for  soy 
beans  in  good  seed  condition.  This 
makes  a  money  value  per  acre  decidedly 
in  favor  of  soy  beans. 

Under  present  conditions  and  prices 
the  soy  bean  crop  can  usually  be  dis- 
posed of  to  best  advantage  as  a  grain 
crop,  yet  it  can  be  used  in  many  other 
ways.  If  cut  when  pods  are  well 
formed,  soy  beans  make  a  large  amount 
of  nutritious  hay  with  a  disadvantage 
of  being  somewhat  coarse.    If  put  into 


the  silo  at  the  rate  of  one  load  of  soy 
beans  to  two  of  corn  a  better  balanced 
and  more  nutritious  silage  will  be  made 
than  from  corn  alone.  It  makes  a  good 
soiling  crop.  Good  results  have  also 
been  gotten  by  farmers  who  practiced 
hogging  off  the  soy  beans. 

In  regard  to  marketing,  the  advan- 
tages are  in  favor  of  oats.  Oats  being 
a  staple  crop  there  is  a  market  for  them 
in  any  quantity  at  aU  times  and  in  all 
localities.  The  demand  for  soy  beans, 
because  of  being  a  comparatively  new 
crop,  is  not  large  and  is  widely  scat- 
tered. The  call  for  seed  is  limited 
mostly  to  a  few  months  in  the  spring. 
Elevators  will  sometimes  handle  them, 
but  generally  they  wish  a  wide  margin 
on  the  price.  An  entire  crop  can  usu- 
ally be  disposed  of  to  some  wholesale 
seed  company  at  a  fairly  satisfactory 
price. 

Probably  the  greatest  advantage  of 
the  soy  bean  over  oats  is  that  it  is  per- 
haps the  only  legume  used  as  a  grain 
crop  that  can  profitably  be  grown  in 
this  section  of  the  country.  One  of  the 
farmer's  chief  problems  is  to  keep,  at 
least  expense  as  possible,  an  abundant 
supply  of  the  essential  elements  of  fer- 
tility in  the  soil  in  a  readily  available 
form.  Nitrogen  is  one  of  the  essential 
elements  that  is  likely  to  become  defi- 
cient in  the  soil. 

Nitrogen  exists  in  the  air  and  mixed 
with  the  soil  in  inexhaustble  quantities. 
At  the  same  time  it  is  the  most  expen- 
sive element  to  buy  in  the  form  of  com- 
mercial fertilizers.  It  is  fortunate  that 
among  our  most  profitable  crops  are 
those  by  means  of  which  this  free  nitro- 
gen of  the  air  can  be  utilized.  It  is  a 
characteristic  of  all  legumes  that,  with 
proper  inoculation,  nodules  develop  on 
their  roots. 

Bacteria  live  in  these  nodules,  that 
are  able  to  take  in  the  uncombined 
nitrogen  of  the  air,  circulating  in  the 


302 


The  Agricultural  Student. 


soil,  and  combine  it  with  other  elements 
to  form  compounds  of  nitrogen,  which 
are  suitable  for  the  use  of  plants.  Le- 
guminous plants  are  thus  able  to  obtain 
a  large  part  of  their  nitrogen  require- 
ment from  this  source. 

There  is  approximately  100  pounds 
of  nitrogen  in  the  tops  and  grain  of  soy 
beans  that  yield  20  bushels  per  acre. 
This  means  that  about  30  pounds  of 
nitrogen  are  obtained  from  the  air  for 
each  acre  of  soy  beans  grown,  yielding 
20  bushels  per  acre.  If  one  third  of  the 
nitrogen  is  contained  in  roots,  stubble 
and  leaves  left  on  the  ground,  then  the 
stock  of  soil  nitrogen  would  not  be  de- 
pleted any  for  having  grown  a  crop  of 
soy  beans. 

On  the  other  hand  the  amount  of 
nitrogen  contained  in  oats  and  straw 
would  represent  just  that  much  re- 
moved from  the  soil,  and  would  amount 
to  about  43  pounds  for  a  44  bushel  crop 
of  oats.  Then,  besides,  the  1800  pounds 
of  soy  bean  straw  used  in  bedding 
would  return  to  the  land  in  manure  21/2 
times  as  much  nitrogen  as  the  2137 
pounds  of  oat  straw.  By  growing 
legumes  whenever  possible,  a  readily 
available  supply  of  nitrogen  in  the  soil 
is  maintained  or  increased  to  the  advan- 
tage of  each  crop  in  the  rotation. 

Another  advantage  of  substituting 
soy  beans  for  oats  is  the  chance  to  use 
a  cover  crop  after  corn  to  better  advan- 
tage. On  account  of  the  desirability  of 
sowing  the  oat  crop  early  in  the  spring, 
the  cover  crop  whatever  it  may  be  has 
so  little  chance  for  growth  that  it  is 
doubtful  whether  it  pays  to  sow  one. 
By  plowing  later  for  soy  beans,  the 
cover  crop  makes  more  growth  and  con- 
sequently increases  its  value  in  adding 
organic  matter  to  the  soil.    This  is  a 


matter  of  considerable  importance  in 
maintaining  or  increasing  the  produc- 
tivity of  the  soil. 

How  this  apparent  advantage  in  re- 
gard to  fertility  works  out  in  practice 
and  to  see  if  it  has  any  influence  on  the 
other  crops  in  rotation  is  shown  in  the 
two  rotations  mentioned  above.  The 
average  unfertilized  yields  for  rotation 
containing  oats  and  the  other  soy  beans 
are  as  follows :  For  corn  47.65  and  53.99 
bushels ;  for  wheat  16.27  and  19.30  bush- 
els, and  clover  1762  and  2847  pounds 
per  acre.  Counting  corn  at  60  cents  per 
bushel,  wheat  at  $1.20  and  clover  at 
$10.00  per  ton,  this  would  make  a  dif- 
ference of  $11.05  in  valuation  of  the 
three  crops  in  the  two  rotations.  When 
equal  amounts  of  commercial  fertilizer 
are  applied  to  the  two  rotations  a  fur- 
ther advantage  is  shown  in  the  rotation 
containing  soy  beans.  That  is,  the  in- 
crease of  crops  over  and  above  the  cost 
of  fertilizer  is  more  in  the  soy  bean 
rotation.  The  above  results  are  calcu- 
lated from  a  4-year  average  for  corn, 
3-year  average  for  oats  and  soy  beans, 
2-year  average  for  wheat  and  a  one-year 
average  for  clover.  Considering  the 
short  duration  of  the  experiment,  it 
would  be  well  to  look  at  it  as  an  indi- 
cation rather  than  as  conclusive 
evidence. 

These  are  a  few  of  the  common  draw- 
backs of  soy  beans  which  may  be  largely 
overcome  and  also  some  of  the  advan- 
tages to  be  derived  from  their  culture. 
No  doubt  many  farmers  in  different 
sections  of  Ohio  could  substitute  soy 
beans  in  place  of  oats  and  derive  more 
profit  from  them  and  at  the  same  time 
they  could  continually  be  increasing  the 
fertility  of  the  soil. 
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GROWING  RED  CLOVER  IN  THE  ROTATION 

Produces  Large  Amounts  of  Nutritious  Forage  That  Is  Relished  by  Animah 

JAY  B.  PARK,  Department  o!  Farm  Crops,  Ohio  State  University 


CLOVER  has  been  called  the  corner- 
stone of  American  agriculture  and 
the  expression  might  well  include 
European  agriculture.  It  is  stated  on 
good  authority  that  the  domestication 
of  clover  has  done  more  for  Europe 
than  the  introduction  of  the  potato. 

This  importance  is  due  to  the  fact 
that  clover,  when  inoculated  with  the 
proper  bacteria  adds  to  the  soil  the  in* 
dispensible  element  nitrogen  which  is  so 
expensive  to  buy  in  artificial  manures. 
To  be  sure  many  other  leguminous 
crops  also  secure  nitrogen  from  the  air 
but  the  outstanding  importance  of  clo- 
ver is  due  to  the  fact  that  it  is  easily 
grown  on  a  variety  of  soils,  lives  more 
than  one  year  and  produces  large 
amounts  of  highly  nutritious  forage 
which  is  relished  by  animals. 

In  recent  years  the  alfalfa  propo- 
ganda  has  occupied  so  much  attention 
that  we  are  likely  to  have  a  distorted 
notion  of  its  relative  importance  in 
agriculture.  Statistics  on  the  acreage  of 
clover  in  the  United  States  are  some- 
what indefinite  because  of  the  fact  that 
a  large  percentage  of  the  clover  grown 
is  in  a  mixture  with  other  forage  crops, 
especially  timothy.  Yet  it  is  a  fairly 
safe  estimate  that  the  area  devoted  to 
red  clover  is  approxmately  five  times 
that  devoted  to  alfalfa.  Without  much 
doubt,  alfalfa  is  destined  to  become  an 
important  crop  in  the  corn  belt,  especi- 
ally for  dairymen,  but  it  never  can  re- 
place red  clover  as  the  main  leguminous 
€rop  in  rotation  systems. 

The  true  clovers  belong  to  the  genus 
Trifolium  which  includes  about  250 
species,  all  of  them  confined  to  temper- 
ate regions.  The  nearest  botanical  rel- 
atives of  the  clovers  are  sweet  clover 


(Melilotus)  and  alfalfa  (Medicago.) 

Of  more  than  30  species  of  clover 
which  have  been  tested  experiment all}^ 
in  the  United  States,  only  six  have  be- 
come of  importance :  medium  red  clo- 
ver, mammoth  red  clover,  alsike  clover, 
white  clover,  crimson  clover  and  ber- 
seem. 

Medium  red  clover  (Trifoliun  pra- 
tense)  is  by  far  the  most  important  of 
all  leguminous  crops  and  it  is  second 
only  to  timothy  among  forage  crops 
in  general.  It  is  grown  to  some  extent 
in  every  state  of  the  Union,  becoming 
less  important  in  the  southern  states 
and  reaching  as  far  north  as  Alaska 
where  it  lives  along  the  south  coast  but 
winter-kills  in  the  interior. 

Red  clover  is  native  in  the  greater 
part  of  Europe,  in  Algiers,  in  Asia 
Minor,  Armenia,  Turkestan  and  in 
southern  Siberia.  The  date  of  its  intro- 
duction to  America  is  not  known  but  it 
is  mentioned  by  Jared  Eliot  as  being 
grown  in  Massachusetts  in  1747. 

As  it  might  be  inferred  from  the  wide 
distribution  of  red  clover  in  the  United 
States,  it  will  grow  on  a  considerable 
variety  of  soil  types  but  succeeds  best 
on  rich,  well  drained,  but  moist  soils  in 
which  limestone  is  abundant.  Water- 
soaked  soils  are  especially  unfavorable. 
It  does  not  thrive  in  the  south  because 
of  the  low  fertility  of  the  soil  and  the 
high  temperature. 

Red  clover  is  usually  treated  in  rota- 
tions as  a  biennial  since  the  majority 
of  the  plants  die  after  2  years,  altho 
individual  plants  may  live  6  or  more 
years.  Pastured  plants,  as  a  rule,  live 
longer  than  those  which  are  allowed  to 
set  seed.  It  is  quite  variable  and  in- 
cludes numerous  strains,  some  of  which. 
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have  been  given  regional  names.  Com- 
parative tests  of  these  strains  under  the 
same  conditions  have  shown  considera- 
ble differences  in  yielding  capacity.  Of 
the  six  species  listed  above,  mammoth 
is  the  nearest  like  medium  red  clover 
and  constant  characters  for  distinguish- 
ing them  are  not  easy  to  find.  In  gen- 
eral, however,  they  can  be  distinguish- 
ed by  the  following  characters.  Mam- 
moth clover  is  larger,  blooms  one  or  2 
weeks  later,  has  solid  stems  and  lives 
longer  than  2  years.  Medium  red  has 
hollow  stems,  produces  both  a  hay  crop 
and  a  seed  crop  the  same  season  and 
usually  lives  but  2  years.  Mammoth 
clover  is  preferable  to  medium  red 
when  only  a  hay  crop  is  desired  since 
it  yields  more.  It  also  makes  a  better 
growth  on  poor  or  sandy  soil. 

The  seeding  of  red  clover  may  be 
done  at  almost  any  time  which  is  con- 
venient for  the  rotation.  In  the  corn 
belt,  it  is  usually  sown  in  the  spring 
with  either  fall  or  spring-sown  grain. 
If  sown  early  in  the  spring,  before 
freezing  and  thawing  are  over,  the  hon- 
eycombing of  the  soil  will  cover  the 
seeds.  If  sown  later  in  the  spring,  it 
should  be  harrowed  in  or  sown  with  the 
spring  grain.  Seeding  clover  with  a 
nurse  crop  is  the  most  common  practice 
because  of  the  economy  of  labor.  Win- 
ter wheat  or  rye,  and  spring  wheat, 
barley  or  oats  are  all  used  as  nurse 
crops.  Spring  wheat  is  preferable  to 
barley  and  barley  is  preferable  to  oats, 
because  of  the  denser  growth  of  oats 
with  consequent  shading  of  the  clover. 

Because  of  the  hard,  impervious  seed 
coat  of  clover  seed,  it  absorbs  water 
with  difficulty,  hence  the  germination 
is  usually  slow  and  of  low  percentage. 
This  necessitates  a  higher  rate  of  seed- 
ing than  would  be  required  if  all  or 
nearly  all  the  seed  sown  would  grow  at 
the  desired  time.    Two  methods  have 


been  devised  to  overcome  this  difficulty. 
One  of  these  consists  in  soaking  the 
seeds  in  strong  sulphuric  acid  for  about 
15  minutes  and  then  quickly  washing 
out  the  acid  with  a  large  volume  of  wa- 
ter. The  acid  attacks  the  hard  seed  coats 
without  injuring  the  embryos  and  allows 
water  to  penetrate.  It  is  necessary  to 
add  water  quickly  in  large  amounts  in 
order  to  keep  the  seeds  from  being  kill- 
ed by  the  heat  which  develops.  This 
method,  if  properly  handled,  increases 
the  percentage  of  germination  of  the 
seed,  but  it  seems  to  be  better  adapted 
to  the  treatment  of  small  quantities  of 
seed  used  in  experimental  work  than  to 
the  treatment  of  large  quantities.  The 
other  method  consists  in  scratching  or 
cracking  the  seed  coats  by  throwing 
the  seeds  forcibly  against  a  rough  sur- 
face such  as  sand  paper  by  means  of  an 
air  blast.  Machines,  called  scarifiers, 
for  accomplishing  this,  are  now  on  the 
market  and  are  being  used  by  many 
seed  firms. 

There  are  about  250,000  clover  seeds 
to  the  pound  and  one  pound  evenly 
scattered  over  an  acre  would  make 
about  six  seeds  to  a  square  foot.  The 
usual  rate  of  seeding  is  6  to  8  pounds 
to  an  acre  and  some  experiment  sta- 
tions recommend  10  to  15  pounds.  The 
seed  should  be  planted  shallow,  not 
deeper  than  one  inch  and  usually  one- 
eighth  to  three-fourth  inches  is  better 
than  deeper  planting. 

Red  clover  is  admirably  adapted  for 
use  in  rotations.  A  few  typical  rota- 
tions are  corn,  oats,  clover,  in  which 
wheat  or  barley  may  be  used  instead  of 
oats ;  corn,  oats,  clover,  wheat ;  and 
corn,  soy  beans,  wheat,  clover.  The  last 
rotation  which  includes  two  leguminous 
crops  is  especially  desirable  for  soils 
deficient  in  nitrogen.  In  all  cases  the 
clover  is  sown  with  a  nurse  crop  in  the 
spring  and  allowed  to  grow  the  first 
summer  without  cutting.    It  goes  thru 
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the  winter,  is  cut  for  hay  the  next 
summer  and  if  the  second  growth  has 
a  good  setting  of  seed,  it  is  cut  with  a 
buncher  and  threshed. 

It  should  be  born  in  mind  that  inoc- 
ulated clover  plants  altho  they  obtain 
nitrogen  from  the  supply  in  the  air,  do 
draw  also  upon  the  supply  stored  in  the 
soil,  and  that  returning  only  the  roots 
and  stubble  of  a  clover  crop,  once  in 
3  or  4  years,  will  not  maintain  the  sup- 
ply of  nitrogen  in  the  soil.  Analyses 
show  that  the  roots  and  stubble  contain 
about  one-third  of  the  total  nitrogen  of 
the  plant.  The  Avhole  plant  must  be 
plowed  under  or  returned  as  manure, 
in  order  to  enrich  the  soil  materialh''. 

Among  many  grain  farmers  of  Illi- 
nois, it  is  becoming  the  practice  to  clip 
the  first  crop  of  clover  in  the  early 
flowering  stage,  letting  it  remain  on 
the  ground.  The  second  crop  is  then 
harvested  for  seed  and  the  threshed 
straw  returned  to  the  field.  The  dan- 
ger with  this  system  is,  that  when  seed 
fails  to  set,  as  sometimes  happens,  there 
is  no  revenue  from  the  land.  On  the 
average,  however,  fairly  good  returns 
are  secured  and  the  increased  yields  of 
grain  resulting  from  this  treatment 
more  than  counterbalance  the  occasion- 
al loss  of  a  seed  crop.  This  practice  is 
advisable  only  on  farms  which  have  not 
enough  livestock  to  consume  the  hay. 

According  to  the  best  information 
we  have,  red  clover  depends  on  insect 
pollination  for  the  setting  of  seed,  for 
when  the  heads  are  protected  from  in- 
sects little  or  no  seed  is  formed.  Both 
bumblebees  and  honey  bees  can  ac- 
complish cross  pollination  and  a  bum- 
blebee has  been  observed  to  visit  from 
30  to  35  flowers  a  minute.  Investiga- 
tions have  shown  that  clover  is  sterile 
to  its  own  pollen  which  explains  why 
crossing  is  necessary  for  seed  produc- 
tion. This  suggests  the  interesting  pos- 
sibility that  self-fertile  races  of  clover 


may  exist  in  our  varieties  or  may  arise 
in  them. 

R^d  clover  does  not  thrive  on  soils 
Avhich  are  acid,  that  is,  soils  which  do 
not  contain  limestone  particles.  Prob- 
ably the  lack  of  sufficient  limestone  in 
soils  with  the  resulting  acidity  is  re- 
sponsible for  more  clover  failures  than 
any  other  cause.  Numerous  experi- 
ment stations  have  shown  the  benefi- 
cial effect  of  limestone  or  burned  lime 
on  the  growth  of  clover  on  acid  soils. 
Application  of  some  form  of  phos-- 
phorus  in  addition  to  the  lime  usually 
produces  a  further  increase  in  yield. 

The  fungus  diseases  which  are  know^n 
to  attack  red  clover  are  numerous,  but 
few  of  them  are  a  serious  menace  to 
its  culture.  Probably  the  most  des- 
tructive disease  is  clover  anthracnose 
which  appears  as  purplish  spots  on  the 
stem.  No  means  of  controlling  this  is 
known  but  results  at  the  Tennessee 
Agricultural  Experiment  Station  indi- 
cate that  highly  resistant  strains  of 
clover  may  be  secured  by  selection. 

The  most  serious  insect  pests  are  the 
clover  root-borer,  the  clover-leaf  wee- 
vil, the  clover-flower  midge  and  the 
clover-hay  worm.  In  dry  seasons  grass- 
hoppers sometimes  cause  considerable 
damage. 

Another  pest  is  clover  dodder  or  love- 
vine.  This  is  a  slender,  almost  leafless 
yellow  vine  which  lives  parasitically 
upon  the  clover  plants.  It  is  propagat- 
ed by  small  seeds  which  are  difficult  to 
se[parate  from  clover  seed.  These 
germinate  in  the  spring.  The  young 
plants  twine  about  the  clover  plants 
and  sending  in  rootlets  feed  upon  the 
sap.  When  this  connection  has  been 
made,  the  dodder  roots  in  the  soil  die 
and  it  lives  entirely  upon  the  clover 
plant.  It  spreads  rather  rapidly.  Wlien 
infested  areas  are  found  in  a  field,  the 
plants  should  be  cut  close  to  the  ground 
and  burned. 
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CONTROLLING  HELPFUL  AND  HARMFUL  INSECTS 

Work  Requires  Investigating  of  Their  Relation  to  Man,  Animals  and  Plants 

L.  0.  HOWARD,  Chief,  Bureau  of  Entomology,  United  States  Department  of  Agriculture 


INVESTIGATING  of  beneficial  and 
injurious  insects  in  their  relation  to 
man  and  animals  and  to  plant  life  is 
entrusted  to  the  bureau  of  entomology. 
The  bureau  is  divided  into  several 
branches,  each  having  special  lines  of 
work.  Some  of  theS:e  branches  are 
given  to  investigating  the  insects  that 
attack  tropical  fruits,  Southern  field 
crops,  forest  trees,  fruit  trees,  truck 
crops  and  stored  products,  cereal  and 
forage  crops,  and  insects  affecting  the 
health  of  man  and  animals. 

Controlling  insect  pests  is  not  merely 
a  matter  of  poisoning  or  cultivating  or 
actual  killing  of  insects.  The  investi- 
gator must  first  make  a  thoro  study  of 
the  general  agricultural  practices  of  the 
crop  affected.  Perfection  of  control 
measures  naturally  rests  upon  such  full 
knowledge  of  the  life  history  and  hab- 
its of  the  insects  as  can  be  obtained 
only  thru  exhaustive  research. 

Studying  of  entomology  offers  such 
a  wide  diversity  of  problems  that  it  has 
a  strong  appeal  for  its  devotees.  Stu- 
dents hesitating  between  entomology 
anl  some  other  science  can  generally 
find  an  entomological  problem  which 
would  enable  them  to  associate  two  sci- 
ences. Such  problems  embrace  med- 
ical, veterinary,  chemical,  physical, 
mathematical,  botanical,  agricultural, 
meterological,  economic,  and  systematic 
studies  of  wide  diversity. 

The  field  is  constantly  increasing  and 
there  is  every  year  a  demand  for  thor- 
oly  trained  men.  The  training  should 
include  as  much  language  work  as  the 
student  can  conveniently  take  and 
should  cover  the  elementary  principles 
of  the  associated  sciences  in  the  branch 
of  entomology  selected  by  the  student. 


A  survey  of  some  of  the  problems  of 
the  bureau  will  probably  convey  an 
idea  of  the  nature  of  preparation  nec- 
essary and  also  the  training  afforded 
to  those  engaged  in  the  work. 

The  cotton  boll  weevil  is  a  little  in- 
sect which  destroys  the  buds  and  fruit 
of  cotton  and  causes  an  annual  loss  in 
production  of  many  millions  of  dollars. 
It  entered  the  country  from  Mexico  and 
has  spread  in  24  years  as  far  east  as 
central  Georgia.  This  upread  has  been 
closely  watched  and  mapped  out  year 
by  year  and  is  brought  about  by  nat- 
ural flight  and  by  transportation.  The 
study  of  methods  of  transportation  de- 
manded a  study  of  the  handling  of  the 
crop  from  the  time  it  was  pickel,  thru 
its  preliminary  storage,  its  haul  to  the 
gin,  the  passage  thru  the  gin,  the  dis- 
posal of  the  seed  and  lint  on  leaving 
the  gin,  the  transportation  of  the  baled 
cotton  and  seed  by  rail,  the  later  haul- 
ing and  use  of  cars  which  had  carried 
these  products,  and  the  hauling  of  the 
seed  at  oil  mills.  These  changes  re- 
sulted in  changing  of  ginning  and  oil 
mill  machinery,  methods  of  fumigating 
cars,  and  legal  quarantines  of  shipments 
thru  non-infested  territory. 

Two  serious  pests  of  forest  and  shade 
trees  are  the  gypsy  and  brown  tail 
moths  imported  from  Europe.  Prob- 
lems involved  in  the  handling  of  forest 
trees  are  different  from  those  of  a  field 
crop  and  investigators  found  many  ob- 
stacles in  their  way.  They  evolved 
chemical  sprays  to  kill  the  worms  and 
sticky  bands  to  protect  the  trees.  An 
effective  organization  of  inspection  was 
effected  which  makes  each  winter  a 
search  of  all  materials,  including  plants, 
lumber  and  even  quarry  products  which 
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miglit  carry  any  stage  of  tlie  insects  to 
uninfested  regions.  Explorers  were 
sent  to  Europe  and  Asia  in  the  search 
for  parasites.  The  finding  of  favorable 
parasites  necessitated  the  development 
of  many  ingenious  methods  of  shipment 
of  the  parasites  and  rearing  cages  for 
their  propagation,  so  that  thousands 
could  be  released  at  a  time. 

Honey  bees  are  beneficial  insects  con- 
tributing two  valuable  products,  honey 
and  wax.  Investigators  have  worked 
to  secure  an  improved  breed  which  will 
produce  more  and  better  honey.  They 
have  studied  the  various  plants  that 
bees  frequent  and  tested  the  character- 
istics of  the  honey  from  the  various 
plants.  Many  bees  die  during  the  win- 
ter. It  became  necessary  to  determine 
the  factors  involved.  So  the  entomol- 
ogists have  brought  electricity  to  their 
aid  and  with  the  use  of  thermo-couples 
learned  the  temperature  at  all  parts  of 
the  hive  with  relation  to  outdoor  tem- 
perature and  found  under  what  tem- 
peratures the  bees  winter  most  success- 
fully. 

In  the  tobacco  worm  investigations  a 
new  form  of  arsenate  of  lead  was  devel- 
oped which  is  more  easily  dusted  on  the 
plants  and  a  better  type  of  dust  gun 
was  invented  to  distribute  the  poison. 

The  Federal  Horticultural  Board  con- 
fronted with  the  necessity  of  either  re- 
fusing to  admit  foreign  cotton  to  our 
market  to  prevent  the  advent  of  the 
dangerous  pink  boll  worm,  or  finding 
some  way  of  handling  this  cotton  rap- 
idly and  cheaply,  developed  a  vacuum 
process  of  cyanide  fumigation  whereby 
hundreds  of  bales  of  cotton  can  be  fumi- 
gated each  day. 

Certain  insects  carry  diseases  of 
plants  on  their  bodies  or  by  passing  the 


organism  thru  their  bodies.  This  is  a 
field  of  work  which  is  opening  up  and 
has  great  possibilities.  Insects  also 
have  many  diseases  of  their  own  and 
a  few  of  these  diseases  can  be  controlled 
and  utilized.  On  the  other  hand  the 
silk  worm  and  honey  bee  are  ravaged 
with  protozoal  diseases  Avhich  must  be 
controlled.  These  various  problems 
offer  fields  for  research  for  the  plant 
pathologist  and  insect  borne  diseases  of 
man  and  the  protozoologist. 

Along  the  line  of  control  of  pests  of 
man  and  animals  the  bureau  has  consid- 
erable work.  In  the  Rocky  Mountains 
the  tick  which  carries  the  fatal  spotted 
fever  is  being  eradicated  by  dipping 
domestic  animals,  controlled  pastures, 
trapphig  wild  animal  hosts,  burning  of 
pastures,  and  by  several  other  means. 
In  Louisiana  the  relation  of  malaria  to 
the  efficiency  of  labor  and  productivity 
of  a  plantation  is  being  worked  out, 
along  with  the  control  of  mosquitoes 
and  technical  studies  of  mosquito  trans- 
mission of  malaria. 

House  flies  involve  problems  in  the 
control  of  the  breeding  of  flies  in  ma- 
nure and  refuse.  Methods  efficient  for 
farm  purposes  must  be  of  such  a  nature 
as  not  to  impair  the  value  of  the  ma- 
nure as  a  fertilizer.  In  this  work  an 
entomologist,  a  chemist  and  a  bacteri- 
ologist may  work  together. 

The  various  types  of  investigations 
are  all  obviously  of  an  economic  nature, 
but  underlying  all  of  these  economic 
phases  of  entomology  are  many  strictly 
technical  studies  of  great  importance. 
The  morphological  and  systematic 
studies  of  the  bureau  are  conducted  by 
many  persons,  some  of  whom  devote 
most  of  their  time  to  the  economic 
problems. 
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EDITORIAL 


FINDING  OPPORTUNITIES. 

Frequently  young  men  are  heard  to 
say  that  they  have  not  had  an  op- 
portunity. It  is  strange  to  find  this 
so  when  so  many  opportunities  for  im- 
provement in  farming  and  farm  life  as 
well  as  in  other  occupations  present 
themselves.  What  is  needed  is  more 
education  given  in  the  homes  and  the 
schools  that  will  tend  to  develop  the 
younger  generation  so  that  when  they 
grow  older,  they  will  be  able  to  see  the 
things  about  the  country  that  need  to 
be  done. 

On  the  development  of  the  rising 
generation  depends  the  future  of  any 
country.  Statistics  show  that  the  best 
of  families  in  the  large  cities  often  de- 
generate with  a  few  generations.  To 


replenish  this  population,  the  rural 
community  is  often  called  upon. 

Too  many  country  people  encourage 
young  folks  to  prepare  for  city  life. 
Every  citizen  residing  in  his  own  com- 
munity has  some  responsibility.  One 
of  these  responsibilities  is  his  duty  to 
encourage  the  younger  generation  over 
whom  he  has  direction  to  learn  of  the 
opportunities  and  to  realize  their  re- 
sponsibilities. 

The  rural  districts  of  this  country 
are  still  undeveloped  when  compared 
to  those  of  some  of  the  nations  in  the 
older  world.  To  improve  these  rural 
conditions,  many  opportunities  are 
offered  to  the  efficient  and  energetic 
man  who  can  see  the  things  to  be 
done.  More  educational  work  is  needed 
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in  training  the  younger  generation,  so 
that  they  will  realize  the  responsibili- 
ties they  have  and  see  the  things  that 
need  to  be  done  in  developing  farming 
and  farm  life  thriiont  the  country. 


THE  NITROGEN  PROBLEM. 

It  is  becoming  evident  that  to  make  a 
profit,  larger  yields  must  be  obtained 
from  every  acre  of  land  so  that  the 
same  amount  of  work  given  to  the  care 
of  crops  will  bring  in  a  larger  pro- 
duction to  overcome  the  increased  ex- 
penditure necessary  for  land  and  labor, 
^"hen  it  is  realized  that  in  Europe  the 
average  yield  of  wheat  is  32  bushels 
per  acre  while  in  the  United  States  the 
average  yield  is  but  15  bushels,  it  can 
be  seen  that  an  increase  in  yield  is  pos- 
sible. 

One  of  the  factors  affecting  the  yield 
is  the  supply  of  uitrogen  in  the  soil. 
This  may  be  added  to  the  soil  by  either 
of  two  methods,  one  is  by  applying  it 
in  the  commercial  form  as  nitrate  of 
soda  or  ammonium  sulfate  and  the 
other  is  by  growing  of  legumes  in  the 
rotation. 

Because  of  the  cost,  the  use  of  nitrate 
of  soda  is  being  questioned  by  many 
soil  experts.  Their  way  of  solving  the 
problem  is  by  establishing  a  rotation 
which  will  have  at  least  one  crop  out 
of  four  a  legume  and  only  adding  the 
cheaper  materials  manure,  lime  and 
phosphorus  as  needed. 

In  following  a  rotation  of  corn,  oats, 
wheat  and  clover,  Hopkins  of  Illinois, 
found  that  where  manure,  lime  and 
phosphorus  were  used  a  j'ield  of  41 
bushels  of  wheat  was  gotten  when  22 
bushels  were  gotten  where  none  was 
used.  These  experiments  tend  to  show 
that  nitrogen  can  be  supplied,  partly  at 
least,  by  crop  rotations  and  the  use  of 
manure.  As  long  as  the  high  prices 
continue,  the  farmer  will  need  to  study 
his  soil  requirements  and  to  use  crop 


waste,  manure  and  crop  rotation  sys- 
tems to  maintain  the  nitrogen  of  his 
soil  most  economically. 


FARM  EXPERIENCE. 

A'  requirement  for  the  degree  of 
Bachelor  of  Science  in  Agriculture  giv- 
en at  Ohio  State  University  should  be 
at  least  one  year  of  practical  experi- 
ence upon  the  farm.  Many  agricultural 
writers  and  thinkers  in  Ohio  and  other 
states  are  urging  this  and  some  Univer- 
sities have  already  made  this  a  require- 
ment. Such  a  requirement  would  not 
only  increase  the  efficiency  and  raise 
the  standard  of  the  College  of  Agri- 
culture, but  it  would  also  prevent  many 
students  from  wasting  their  time  by 
starting  on  their  course  and  afterward 
finding  that  agricultural  work  is  not 
what  they  expected. 

That  such  a  requirement  is  for  the 
best  interest  of  the  student  was  em- 
phasized by  Eugene  Davenport,  Dean 
of  the  College  of  Agriculture,  Univer- 
sity of  IlliDois,  when  he  spoke  recently 
in  the  chapel.  He  said  that  he  advised 
the  members  of  the  sophomore  class  in 
agriculture  who  did  not  have  a  year  of 
farm  experience  to  stop  at  the  end  of 
the  first  semester  and  get  such  experi- 
ence before  they  went  on  with  theii 
work.  Giving  as  his  reasons  he  said 
''A  man  who  has  never  had  such  ex- 
perience cannot  enter  into  the  farm 
work  with  the  spirit  of  one  who  knows 
farm  life,  and  whose  hopes  and  ideals 
are  centered  upon  the  farm.  The  stu- 
dent from  the  city,"  he  continued,, 
''might  not  like  farm  life  after  trying 
it  for  one  year  and  if  this  year  of  ex- 
perience would  show  him  this,  it 
would  be  the  means  of  guiding  him  into 
work  for  which  he  is  suited  and  of 
keeping  him  out  of  work  which  he 
does  not  like." 

On  account  of  many  students  coming 
from  the  city,  it  makes  it  necessary  to 
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teach  many  things  with  which  students 
from  the  farm  are  already  familiar. 
This  not  only  means  a  waste  of  time 
for  the  teacher  and  the  student  coming 
from  the  farm  but  it  also  means  that 
the  interest  of  those  students  will  be 
lost  to  a  large  extent  because  of  being 
required  to  do  much  routine  work  that 
is  familiar  to  them.  If  the  interest  of 
the  student  is  to  be  held  they  must  be 
given  something  new  so  that  they  will 
look  forward  to  its  development. 

Managers  and  superintendents  in  the 
factories  and  teachers  in  the  business 
colleges  are  chosen  from  men  who 
have  had  practical  experience  in  the 
work  they  are  directing.  If  such  work, 
which  does  not  require  as  broad  a 
knowledge  and  the  ability  to  adapt 
oneself  q  u  i  c  k  1  y  to  changing  con- 
ditions requires  such  men,  is  it  not 
ridiculous  to  think  that  farm  managers 
and  teachers  can  be  chosen  from  men 
who  have  had  no  previous  farm  exper- 
ence? 

Much  is  expected  and  likewise  much 
should  be  expected  of  a  graduate  from 
the  College  of  Agriculture.  If  he  is 
not  able  to  farm  successfully,  it  re- 
flects back  upon  the  college  with  the 
result  that  farmers  lose  faith  in  agri- 
cultural teaching.  The  teachers  in  our 
agricultural  colleges  must  come  from 
these  graduates.  Can  anyone,  who  has 
never  lived  on  the  farm,  whose  sym- 
pathies cannot  be  with  the  farmer,  be 
an  ideal  teacher  for  the  farmers'  chil- 
dren? 

No  doubt  if  a  year  of  farm  experi- 
ence is  required,  the  attendance  in  the 
agricultural  college  would  decrease. 
This  is  usually  the  case  whenever  the 
standard  of  anything  is  raised  as  fewer 
people  are  able  to  qualify.  On  the 
other  hand  when  a  standard  of  any  en- 
terprise is  raised,  more  faith  is  placed 
in  it  with  the  result  that  a  later  re- 
action takes  place  and  more  try  to 


reach  the  high  plane  that  has  been 
set.  By  placing  agricultural  teaching 
on  a  higher  plane,  adding  farm  expe- 
rience to  the  requirements  for  a  Bach- 
elor of  Science  degree  in  Agriculture 
would  be  for  the  best  interests  of  the 
students,  the  teachers  and  the  College 
of  Agriculture. 


LIME  NEEDED  FOR  GOOD  CROPS. 

That  practically  every  farm  crop 
must  have  lime  for  either  of  three  pur- 
poses is  known  practically  to  every  one. 
It  must  be  used  to  keep  the  soil  sweet, 
to  make  the  plant  food  in  the  soil 
available  and  as  a  food  by  some  plants. 

Some  soils  already  contain  so  much 
lime  that  it  is  not  worth  while  to  add 
more.  How  much  lime  should  be  appli- 
ed or  whether  it  should  be  used  at  all 
depends  on  how  sour  the  soil  is  or  how 
deficient  it  already  is  in  lime.  In  va- 
rious states  experiment  stations  are 
usually  glad  to  receive  samples  of  soil, 
test  them  for  lime  and  advise  as  to  the 
treatment  needed. 

Even  limestone  soils  may  need  lime 
after  they  have  been  farmed  for  some 
time.  This  is  especially  true  where 
there  is  abundant  rainfall.  If  the  land 
has  been  cultivated  for  a  long  time  and 
clover  and  alfalfa  do  not  do  as  well  as 
they  formerly  did,  it  would  be  well  to 
test  the  soil  with  litmus  or  any  other 
way  to  see  whether  the  soil  is  becom- 
ing acid.  By  making  the  conditions  in 
the  soil  right  for  the  growth  of  crops, 
the  farmer  will  not  only  raise  better 
crops  but  he  will  also  make  a  greater 
profit. 
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EXPENSES  OF  A  HOME  ECONOMICS  STUDENT  AT  OHIO 

STATE  UNIVERSITY 

E.  JOSEPHINE  JONES,  17 


THE  cost  of  attending  the  University 
for  a  year  diifers  with,  almost 
every  girl.  A  girl  who  boards  herself 
and  saves  in  every  possible  manner 
may  get  thru  the  year  on  a  mere  pit- 
tance while  the  girl  who  drives  her  own 
electric  may  spend  several  thousand 
dollars.  Since  the  University  is  locat- 
ed in  a  city  rather  than  a  small  town, 
there  is  great  temptation  to  spend 
money.  There  are  concerts  and  good 
plays  at  the  theatres  and  grand  operas, 
all  of  Avhich  are  cultural  but  costly; 
however,  the  student  who  wishes  to  se- 
cure an  all-round  education  and  devel- 
opment should  include  some  of  these 
entertainments  in  her  expense  account. 

Altho  there  is  a  great  difference  be- 
tween the  smallest  and  largest  budgets 
of  Ohio  State  University  girls,  it  is 
probable  that  most  would  fall  within 
the  limits  of  $250  and  $800  per  year. 
One  girl  by  careful  planning,  buys  all 
her  clothing,  pays  all  her  school  ex- 
penses and  lives  comfortably  on  $280  a 
year.  Perhaps  an  average  would  be 
about  $350  and  would  be  divided  as  fol- 


lows : 

Tuition  .  $30.00 

Laboratory  fees   15.00 

Books    15.00 

Incidental  school  expenses   10.00 

Board  and  room  190.00 

Clothing    70.00 

Miscellaneous  Expenses   20.00 


This  budget,  of  course,  is  only  ap- 
proximate. A  girl  may  be  living  at 
home  or  with  relatives  and  will  not 
have  to  pay  board  and  room  rent. 
Again  she  may  not  include  her  clothing 


and  other  expenses  in  her  school  ac- 
count. 

There  are  many  ways  by  which  girls 
may  lower  their  expenses  and  earn 
part  or  all  of  their  way  thru  college. 
The  Dean  of  Women  is  in  charge  of  the 
Women's  Employment  Bureau  of  the 
University  and  she  aids  in  finding 
places  to  work  for  girls  who  are  desir- 
ous of  helping  themselves  thru  school.- 
Many  girls  stay  with  children  during 
the  eveniQgs  when  the  parents  are 
away.  Others  help  with  the  house  and 
kitchen  work  to  pay  for  their  board 
and  room.  Some  go  into  peoples  homes 
and  prepare  the  evening  meal  and  wash 
the  dishes  for  a  small  sum.  One  girl 
who  lives  on  a  farm  near  Columbus  has 
put  herself  thru  school  by  raising  poul- 
try. Many  girls  do  stenographic  work 
and  others  clerk  in  downtown  stores  on 
Saturdays. 

In  this  day  of  coeducation  and  stu- 
dent loan  funds,  a  girl  who  is  alert  and 
determined  may  secure  a  college  educa- 
tion entirely  by  her  own  efforts. 


SALADS. 

The  food  value  of  green  salads  is 
not  high  but  the  salts  they  supply  make 
them  of  great  value  as  a  food.  Salads 
are  cooling,  refreshing  and  assist  in 
stimulating  the  appetite  while  the  oils 
or  butter  that  are  usually  found  in  the 
dressings  furnish  nutriment. 

To  arrange  a  salad  gives  the  cook 
more  chance  to  display  her  artistic 
ability  than  probably  any  other  way 
that  food  may  be  prepared.    An  artis- 


312 


The  Agricultural  Student. 


tically  arranged  salad  helps  in  making 
the  rest  of  the  meal  palatable. 

The  salad  must  be  cold  and  attract- 
ively garnished,  the  greens  in  it  crisp 
and  the  ingredients  in  the  dressing 
carefully  proportioned  and  well  blend- 
ed. 

Lettuce  is  used  as  a  bed  for  any  sal- 
ad. As  soon  as  it  comes  into  the  house 
it  should  be  sprinkled  and  placed  in  the 
ice  box  or  wrapped  with  a  damp  cloth 
and  kept  as  cold  as  possible.  To  pre- 
pare it  for  use,  the  stem  should  be  cut 
off,  the  leaves  separated  and  allowed  to 
lie  for  at  least  15  minutes  in  the  coldest 
water  available.  The  leaves  should  be 
washed  clean,  care  being  taken  not  to 
break  them  and  to  see  that  no  insects 
•cling  to  them.  Then  the  leaves  should 
be  wiped  carefully  with  a  soft  cloth 
for  if  they  are  left  wet  the  dressing  will 
run  off  of  them. 

Scraps  of  food  can  be  worked  up 
into  a  salad  when  almost  no  other  use 
can  be  made  of  them.  Remnants  of 
cooked  vegetables  may  be  put  into  a 
colander  and  hot  water  poured  over 
them  to  rinse  off  any  butter  or  dressing. 
By  using  originality  and  invention  the 


cook  will  be  able  to  produce  many  sal- 
ads from  left  over  food  products  that 
have  never  been  described  in  the  cook 
book  which  are  delightful  both  to  the 
eye  and  taste.  Some  people  have  salad 
instead  of  dessert  and  if  one  cannot 
have  both  at  the  same  dinner,  it  is  well 
1^0  substit^ute  salad  for  puddings  or 
pies  two  or  three  times  a  week  at  least. 


MAYONNAISE  SALAD  DRESSING. 

Mayonnaise  salad  dressing  is  made 
by  mixing  together  one  egg-yolk,  one 
tablespoon  of  lemon  juice,  one  table- 
spoon of  vinegar,  three-fourths  cup  of 
olive  oil,  one-half  teaspoon  of  sugar, 
one-half  teaspoon  of  salt,  a  few  grains 
of  paprika  and  if  desired  one-half  tea- 
spoon of  mustard. 

Mix  the  dry  ingredients  in  a  cup  and 
add  the  vinegar  and  lemon  juice.  Add 
one-half  of  this  mixture  to  the  egg 
yolk  and  beat  thoroly.  Add  the  oil  by 
teaspoonfuls  beating  after  each  addi- 
tion until  about  six  have  been  added.  It 
may  then  be  added  more  rapidly.  If  for 
any  reason  the  mixture  separates  add 
this  slowly  to  another  egg  just  as  the 
oil  alone  was  used  in  starting  the  dress- 
ing. 


J.  C.  Hedge,  '10,  who  was  recently 
appointed  county  agricultural  agent  in 
Summit  County,  is  holding  several 
dairy  meetings  and  is  assisting  with 
the  Farmers'  Institutes  in  that  county. 

Robert  Wylie,  '15,  and  Gladys  M. 
Stilwell  of  Columbus,  were  married  at 
her  home  on  December  21.  They  will 
make  their  home  at  Ames,  Iowa,  where 
Wylie  is  instructor  in  dairying  at  the 
Iowa  State  Agricultural  College.  "When 
in  school,  Wylie  was  a  member  of  the 
dairy  cattle  judging  team  which  took 


first  honors  at  the  National  Dairy 
Show  at  Chicago  in  1914.  He  also  as- 
sisted in  the  department  of  dairying 
during  his  senior  year. 

Frederick  N.  Winkler,  '14,  and  Vir- 
ginia V.  Pringle  were  married  on  De- 
cember 16.  They  will  make  their  home 
at  University  Place,  Columbus,  after 
January  15.  Winkler  is  engaged  in  the 
life  insurance  business. 

C.  E.  Wylie,  '15,  is  instructor  in  dai- 
rying at  the  Tennessee  Agricultural 
College  located  at  Knoxville. 
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iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

COOPERATION  OF  THE  COUNTY  AGENT  AND  SCHOOL 

D.  R.  VANATTA,  County  Agent,  Hamilton  County 


A COUNTY  AGIENT  should  be  to 
the  agricultural  interests  of  a 
county  what  the  superintendent  of 
schools  is  to  the  educational  interests. 
In  most  cases  he  is  a  practical  as  well 
as  an  educated  farmer  who  thru  his 
personal  work  with  the  farmers  of  his 
county  is  able  to  introduce  methods 
which  have  elsewhere  proven  success- 
ful into  the  county. 

The  county  agent  as  a  representative 
of  both  the  farmer  and  the  educator 
should  be  in  touch  with  and  eooperate 
with  them  in  the  application  oL  the 
more  successful  methods  of  agriculture. 
The  school  house  as  a  community  cen- 
ter, with  the  teacher  conducting  wel- 
fare associations,  forms  an  excellent 
opportunity  for  the  county  agent  to 
come  in  touch  with  the  people.  Here  it 
is  possible  to  secure  the  interest  of  the 
school  children  if  not  the  interest  of 
the  parents.  Where  the  child's  interest 
and  good  will  is  secured,  the  good  will 
of  the  parent  is  usually  certain  to  follow. 

Agricultural  education  is  now  ac- 
cepted both  inside  and  outside  of  insti- 
tutions of  learning.  All  agree  that 
agriculture  should  be  added  as  another 
course  of  study  in  both  city  and  country 
schools.  There  are  children  in  the 
schools,  who  are  not  suited  to  shop 
work  and  are  also  failures  in  arithme- 
tic, geography,  and  the  languages,  but 
who  have  a  love  for  living  things. 
These  are  the  children  that  agriculture 
will  benefit  most. 

To  properly  instruct  the  children,  it 
is  necessary  for  the  teacher  to  make  a 
study  of  agriculture  tho  he  can  not  spe- 


cialize in  it  nor  even  be  intimately 
acquainted  with  it  in  all  its  phases.  He 
can  only  have  a  general  knowledge  of 
the  subject  and  for  the  details,  good 
use  could  be  made  of  the  county  agent. 
If  the  district  superintendent  knows 
the  plan  of  work  the  county  agent  has 
outlined  for  that  community  for  a  year, 
he  can  aid  in  the  work  by  having  the 
teachers  emphasize  the  main  topics  in 
agriculture  as  they  are  taken  up  in  the 
general  scheme.  This  method  of  coop- 
eration with  the  county  agent  would 
work  to  build  up  the  child's  interest 
along  the  same  lines  in  agriculture.  In 
this  way  the  interest  would  be  greater 
and  there  would  not  be  any  division  of 
purpose,  as  is  often  the  case. 

Club  work,  conducted  by  the  coop- 
eration of  the  county  agent  and  the 
county  superintendent  of  schools,  is 
one  of  the  best  ways  for  both  the 
county  agent  and  the  schools  to  secure 
the  unfailing  interest  of  the  children 
and  the  parents.  The  good  which 
comes  from  working  together  in  a  club 
or  group  can  not  be  measured  at  the 
present  time,  for  this  work  will  teach 
the  children  to  cooperate  all  thru  life. 
It  makes  for  better  citizenship  and  bet- 
ter men  and  women. 

Team  work  which  counts  in  all  of 
life's  enterprises,  holds  true  in  the 
county  agent's  work  with  the  school 
boys  and  girls  in  club  work.  Broadly 
speaking  the  aim  of  the  county  agent 
and  the  aim  of  the  public  schools  is  to 
interest  the  younger  generation  in  the 
work  of  their  home  community. 

A  study  of  the  type  of  farming  fol- 
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lowed  by  the  farmers  should  be  made 
and  the  boys  and  girls  encouraged  to 
attempt  improvement  upon  the  meth- 
ods of  their  fathers.  It  should  be 
firmly  impressed  upon  them  that  this 
work  is  worth  while  and  as  important 
as  any  other  occupation  and  that  the 
dignity  and  welfare  of  the  nation  is  as 
much  at  stake  in  the  successful  growing 
of  abundant  crops  on  the  home  farm 
as  the  successful  output  of  any  manu- 
facturing plant. 


A  broad  education  gives  capacity  for 
enjoyment  of  life  and  makes  stronger 
men  and  women  who  are  less  suspicious 
of  their  fellow  men  and  freer  from 
superstition  and  religious  fallacies. 
They  are  easier  to  get  along  with. 
They  have  learned  to  cooperate  and 
while  the  school  courses  could  be  more 
practical,  at  the  same  time,  we  need  to 
think  less  of  an  education  as  a  means 
of  making  a  living  and  more  of  it  as 
a  means  to  a  larger  enjoyment  of  life. 


County  Agent  and  Specialist  Holding  a  Pruning  and 

School  Children 


Spraying    Demonstration  With 


Stanley  B.  Stowe,  '10,  agricultural 
agent  in  Clermont  County,  has  been  in- 
strumental in  perfecting  the  organiza- 
tion of  the  Clermont  County  Farm  Bu- 
reau. The  first  annual  meeting  was 
held  on  November  25  at  which  time  it 
was  decided  to  continue  the  work  of  the 
agricultural  agent. 

D.  U.  Van  Atta,  '10,  agricultural 
agent  in  Hamilton  County  reports  en- 
thusiasm regarding  the  work  of  the 
agricultural  engineering  and  poultry 
specialists  in  the  county  held  recently. 
Several  tile  drainage  systems  were  laid 
out  and  help  was  given  in  the  planning 


of  farm  buildings.  Virgil  Overholt,  '15, 
specialist  in  agricultural  engineering, 
assisted  in  the  work  and  M.  C.  Kilpat- 
rick,  specialist  in  poultry  husbandry, 
visited  several  poultry  farms  and 
addressed  a  number  of  poultry  meet- 
ings in  the  county. 

W.  W.  Brownfield,  '12,  newly  ap- 
pointed agricultural  agent  in  Washing- 
ton County,  began  work  on  December  1. 
He  spent  the  first  of  the  month  with 
the  retiring  agent  E.  J.  Riggs  in  get- 
ting acquainted  with  the  farmers  of  the 
county  and  with  their  agricultural 
problems. 
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Donald  R.  Acklin,  '08,  is  engaged  in 
livestock  farming  at  Perrysburg,  Ohio. 
He  is  a  member  of  tbe  State  Board  of 
Agriculture  and  is  also  employed  by 
the  Toledo  Commercial  Club  to  further 
the  agricultural  interests  of  Lucas 
County. 

Joseph  F,  Barker,  '08,  is  agronomist 
at  the  New  York  Agricultural  Experi- 
ment Station  at  Greneva.  In  addition 
to  having  under  way  at  Geneva  quite  a 
number  of  experimental  projects  he  is 
also  carrying  on  experimental  work  at 
a  number  of  sub-stations  in  various 
places  over  the  state. 

M.  H.  Bartter,  '08,  is  county  agent  in 
Geauga  County.  Previous  to  going  into 
county  agent  work,  he  managed  the 
home  farm  near  Columbia  Station, 
Ohio. 

Firman  E.  Bear,  '08,  is  engaged  in 
instructional  work  in  soils  at  the  Ohio 
State  University. 

R.  C.  C'ollison,  '08,  is  assistant  agron- 
omist at  the  New  York  Agricultural 
Experiment  Station  at  Geneva. 

B.  E.  Collison,  '08,  is  head  of  the  de- 
partment of  agricultural  chemistry  at 
the  Florida  Agricultural  College  at 
Gainesville.  He  has  been  carrying  on 
work  on  ''The  use  of  fertilizers  on 
citrus  fruits  groAvn  on  the  sandy  soils 
of  Florida." 

J.  L.  Edmonds,  '08,  is  professor  of 
animal  husbandry  at  the  University  of 
Illinois.  He  is  in  charge  of  the  horse 
breeding  experiments  at  that  place.  He 


also  contributes  frequently  to  "The 
Breeders'  Gazette." 

Scott  C.  Hartman,  '08,  is  farming  at 
North  Fairfield,  Ohio,  He  has  been 
breeding  Berkshire  hogs. 

0.  W.  Hengst,  '08,  is  farming  near 
Lancaster,  Fairfield  County,  Ohio. 

J.  W.  Wuichet,  '08,  is  engaged  in 
agricultural  extension  work  at  Ohio 
State  University.  He  was  formerly  in- 
terested in  the  breeding  of  Hampshire 
hogs  on  his  farm  near  Dayton,  Ohio. ' 

0.  M.  Johnson,  '08,  is  state  leader  of 
county  agents  in  Ohio.  He  was  for- 
merly professor  of  farm  management 
at  the  University  of  "West  Virginia. 

Edmund  Kinney,  '08,  is  assistant 
agronomist  at  the  Kentucky  Agricul- 
tural Experiment  Station. 

Burt  Miskimen,  '08,  is  engaged  in 
sheep  farming  in  Tuscarawas  County, 
Ohio. 

Albert  R.  Moist,  '08,  is  managing  a 
large  plantation  in  Louisiana. 

Louis  D.  Risser,  '08,  is  farming  near 
Columbus  Grove,  Ohio.  He  and  his 
brother  own  a  sales  bam  in  Columbus 
Grove,  where  they  buy  and  sell  horses. 
They  have  been  engaged  for  some  time 
in  fattening  horses  for  the  eastern 
markets. 

Roland  W.  Rodgers.  '08,  is  a  farmer 
near  Cincinnati.  Mr.  Rodgers  has  been 
successful  in  developing  a  fruit  farm. 

Philip  L.  Rothrock,  '08,  is  employed 
in  the  bureau  of  grain  standardization, 
United  States  Department  of  Agricul- 
ture. 

Ivan  Steiner,  '08,  has  lately  moved 
to    the    home    farm    near  Orrville, 
Ohio.    He  was  formerly  employed  in 
running  a  large  dairy  farm  near  Ossin 
ning-on-the-Hudson. 

Henry  W.  Yaughan,  '08,  is  associate 
professor  of  animal  husbandry  at  the 
Iowa  State  Agricultural  College,  located 
at  Ames.    A  contribution  of  his  is  a 
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book  entitled  "Types  and  Market 
Classes  of  Live  Stock." 

John  0.  Williams,  '08,  is  teaching  in 
the  department  of  animal  husbandry  at 
the  North  Carolina  Agricultural  and 
Mechanical  College.  He  was  formerly 
breeding  horses  in  Colorado  for  the 
United  States  Department  of  Agricul- 
ture. 

R.  E.  'Wright,  '08,  is  engaged  in  re- 
search work  in  soil  bacteriology  with 
Doctor  Kellerman  of  the  United  States 
Department  of  Agriculture,  Bureau  of 
Plant  Industry,  Washington,  D.  C. 

M.  Edward  Corotis,  '08,  is  engaged 
in  the  real  estate  business  in  Columbus. 

Joseph  H.  Gourley,  '08,  is  professor 
of  horticulture  in  the  New  Hampshire 
Agriculture  College  at  Durham.  Ho 
has  also  been  carrying  on  research  work 
at  the  New  Hampshire  Agricultural  Ex- 
periment Station,  which  is  located  at 
the  same  place. 

Ira  G.  McBeth,  '08,  who  has  been  a 
member  of  the  division  of  soil  bacteri- 
ology of  the  United  States  Department 
of  Agriculture  received  the  degree  of 
Doctor  of  Philosophy  from  the  Univer- 
sity of  California  in  June,  1916.  His 
thesis  work  consisted  of  a  study  of  the 
organisms  which  decompose  cellulose  in 
soils. 

J.  E,  Clawson,  '08,  is  farming  near 
Okeana,  Ohio. 

R.  W.  Cory,  '08,  is  running  a  general 
farm  near  Frankfort,  Ohio. 

J.  H.  Cox,  '08,  is  employed  in  the 
United  States  Department  of  Agricul- 
ture at  Baltimore,  Maryland. 

David  P.  Snodgrass,  '08,  is  following 
livestock  farming  near  Cannonsburg, 
Pennsylvania. 

James  C.  White,  '05,  is  farming  near 
Deleware,  Ohio. 

Paul  W.  Barnes,  '11,  is  horticulturist 
for  the  Glennview  Ptuit  Co.  at  Linn- 
dale,  Ohio. 


Frederick  W.  Taylor,  '00,  is  dean  of 
the  College  of  Agriculture  at  Durham, 
N.  H. 

George  B.  Merrell,  '08,  is  farming  at 
St.  Petersburg,  Florida. 

Benjamin  L.  Thompson,  '08,  is  teach- 
ing animal  husbandry  at  the  South  Da- 
kota Agricultural  College. 

Clarence  S.  Woodard,  '08,  is  teaching 
in  the  Tuskegee  Institute  at  Tuskegee, 
Alabama. 

E.  0.  Fippin,  '00,  is  professor  of  soils 
at  Cornell  University,  Ithaca,  New 
York.  He  assisted  in  writing  a  book 
entitled,  ''Soils,  Their  Properties  and 
Management. ' ' 

C.  R.  George,  '12,  is  in  extension 
work  in  Indiana  with  headquarters  at 
Purdue  University  at  Lafayette.  He  is 
secretary  of  the  Indiana  Dairymen's 
Association.  He  formerly  taught  in  the 
Agricultural  College  at  Berkeley,  Cali- 
fornia. 

F.  N.  Fagan,  '10,  is  teaching  at  the 
Pennsylvania  State  Agricultural  Col- 
lege. He  attended  the  apple  show  re- 
cently held  at  the  Ohio  State  Univer- 
sity with  the  judging  team  representing 
that  institution. 

Willis  C.  Lane,  '15,  has  left  the  Uni- 
versity of  Maine  and  has  gone  to  Col- 
orado for  the  winter  because  of  poor 
health. 

Sleeter  Bull,  '10,  is  associate  in  ani- 
mal nutrition  in  the  College  of  Agri- 
culture and  Agricultural  Experiment 
Station  of  the  University  of  Illinois.  He 
has  recently  written  a  book  entitled, 
''The  Principles  of  Feeding  Farm 
Animals." 

G.  D.  Norton,  '14,  has  recently  pur- 
chased a  104  acre  farm  near  Lodi,  Ohio. 
He  is  developing  a  herd  of  pure  bred 
Jersey  eattle.  He  began  his  herd  by 
purchasing  two  registered  heifers  from 
high  producing  dams. 
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JANUARY  NEWS  NOTES 


APPLE  SHOW. 

Showing  the  results  of  good  care  and 
selection  was  the  expression  of  the 
judges  in  speaking  of  the  exhibits  at 
the  Sixth  Annual  Apple  Show  held  in 
the  Horticulture  and  Forestry  Build- 
ing, December  14  to  16.  Besides  the 
displays  of  apples  and  vegetables,  sev- 
eral special  attractions  were  included 
among  which  were  the  Inter-State  Stu- 
dents' Apple  Judging  Contest,  the  stu- 


previously  been  won  once  by  teams 
from  New  Jersey  and  Ohio  State.  New 
Jersey  ranked  second  with  3820  points, 
Pennsylvania  third  with  3813,  Ohio 
fourth  with  3791  and  Kentucky  fifth 
with  3685  points. 

In  individual  scoring,  Harry  Hol- 
combe  of  New  Jersey,  and  G-.  E.  House 
of  West  Virginia,  tied  for  first  place 
with  3926  points.  R.  G.  Test  of  New 
Jersey,  took  third  with  3900  points  and 


Exhibits  at  the  Sixth  Annual  Apple  Show 


dents'  judging  contest  and  displays  by 
different  organizations  in  the  College 
of  Agriculture. 

By  scoring  a  total  of  3847  points  out 
of  a  possible  total  of  4000  the  team 
from  the  University  of  West  Virginia 
won  first  place  in  the  Inter-State  Judg- 
ing contest  which  was  participated  in 
by  teams  from  New  Jersey,  Pennsylva- 
nia, Kentucky,  Ohio  State  and  West 
Virginia.  It  takes  the  cup  valued  at 
$125  donated  by  the  West  Virginia 
Horticultural   Society   and  which  has 


W.  C.  Koons  of  Pennsylvania,  and  Clay 
B.  Eddy  of  Ohio  State,  were  tied  for 
fourth  with  3860  points  each.  Eddy  of 
Ohio  State,  made  a  perfect  score  in 
identification  of  varieties.  Clay  B.  Ed- 
dy, Thomas  L.  White  and  Alvin  W. 
Barr  composed  the  Ohio  State  team. 

Exhibiting  60  varieties  in  a  table  dis^ 
play  and  winning  in  a  majority  of  them, 
Clarence  M.  Ochs,  senior,  won  the 
sweepstakes  prizes  in  both  the  classes 
open  to  student  and  commercial  grow- 
ers of  apples.   He  takes  the  cup  donat- 
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ed  by  President  Thompson  to  the  stu- 
dent exhibitor  having  the  best  display 
besides  many  other  prizes.  Howard 
Scarff,  senior,  had  the  second  best  ex- 
hibit and  Isaac  P.  Lewis,  senior,  stood 
third.  In  the  vegetable  exhibits,  How- 
ard J.  Ruetenik,  sophomore,  took  the 
sweepstakes  in  the  classes  open  to  stu- 
dent growers  while  Vick  Brothers  of 
South  Columbus,  won  in  the  commercial 
growers'  classes. 

Isaac  P.  Lewis,  senior,  by  winning 
first  place  in  the  students'  apple  judg- 
ing contest  will  have  his-  name  engraved 
on  the  cup  of  the  Ohio  State  University 
Horticultural  Society.  Ralph  R.  Roth- 
acker,  junior,  took  second  place  in  the 
contest  and  Clarence  M.  Ochs,  senior, 
third  place. 

Among  the  displays  were  those  of 
the  Forestry  Society  and  the  landscape 
architecture  department.  The  Forestry 
Society  presented  a  model  illustrating 
the  effect  of  denudation  of  forest  re- 
serves on  erosion.  Samples  of  all  the 
commercial  woods  of  Ohio  were  also 
shown  and  demonstrations  of  the  tools 
used  in  forestry  work  were  given  by  the 
students. 

An  attraction  in  the  landscape  archi- 
tecture display  was  the  model  of  a  typ- 
ical Japanese  garden.  In  this  model 
all  the  features  were  constructed  to 
scale  including  the  miniature  gold-fish 
in  the  pond  in  the  center  of  the  garden, 
the  house  and  the  statue  of  Buddha. 

Paul  Thayer  of  the  Ohio  Agricultural 
Experiment  Station,  was  judge.  All 
fruit  and  vegetables  were  sold  at  auc- 
tion. Colonel  D.  L.  Perry  of  Clint on- 
ville,  acting  as  auctioneer. 


FIFTH  ANNUAL  FARMERS'  WEEK. 

With  100  speakers  on  the  program, 
agricultural  information  from  every 
angle  will  be  on  tap  at  the  fifth  annual 
Farmers'  Week  to  be  held  at  the  Uni- 


versity, January  29  to  February  2.  In- 
cluded in  the  list  are  farmers,  federal 
investigators  of  national  agricultural 
problems,  agricultural  editors,  teachers, 
directors  of  agricultural  experiment 
stations  and  extension  work,  heads  of 
agricultural  colleges  and  officers  of  va- 
rious agricultural  organizations. 

Prominent  among  the  speakers  will 
be  Plerbert  Quick,  member  of  the  Fed- 
eral Farm  Loan  Board  and  a  former 
editor  of  the  Farm  and  Fireside ;  Isabel 
Bevier,  head  of  the  department  of 
household  science  at  the  University  of 
Illinois ;  Moses  Breeze  and  Ralph  Fel- 
ton,  of  the  board  of  home  missions  of 
the  Presbyterian  church;  W.  H.  Card, 
poultryman  from  Connecticut;  H.  W. 
Collingwood,  president  and  editor  of 
the  Rural  New  Yorker;  Hon.  Henry  M. 
Dunlap,  Orchardist  and  president  of 
the  National  Apple  Growers'  Associa- 
tion, E.  C.  Eikenberry,  president  of  the 
National  Grain  Dealers'  Association; 
Julius  Kahn,  secretary  of  the  National 
Dairy  Council;  J.  G.  Lipman,  head  of 
the  New  Jersey  College  of  Agriculture 
and  Experiment  Station ;  Virginia  Mer- 
edith, president  of  the  Indiana  Home 
Economics  Association ;  Rose  Morgan, 
soloist,  New  York  City;  and  C.  E. 
Thorne,  director  of  the  Ohio  Agricul- 
ture Experiment  Station.  A  large  num- 
ber of  the  faculty  of  the  College  of 
Agriculture  including  President  W.  0 
Thompson,  Dean  Alfred  Vivian  and 
Clark  S.  Wheeler,  director  of  agricul- 
tural extension,  Avill  also  be  on  the  list. 

Dates  announced  for  the  different 
meetings  are :  Ohio  State  Corn  Show, 
January  29  to  February  2;  Ohio  State 
Dairyman's  Association,  January  30  to 
31;  Ohio  State  Vegetables  Growers' 
Association,  February  1;  Egg  Show, 
January  30  to  February  2;  Ohio  Rural 
Life  Association,  January  30  to  Febru- 
ary 1;  Ohio  Percheron  Breeders'  Asso- 
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ciation,  January  31 ;  Ayrshire  Breeders' 
Association,  January  31;  Ohio  Guern- 
sey Breeders'  Association,  January  31; 
State  Boys'  Stock  Judging  Contest, 
January  29  to  February  2 ;  Ohio  Jersey 
Cattle  Club  and  Holstein  Breeders'  As- 
sociation, February  1 ;  Ohio  Hereford 
Breeders'  Association,  January  31; 
Former  Students'  Reunion  dinner,  Jan- 
uary 31  at  noon;  State  Farmers'  Insti- 
tute workers  meeting,  Jnuary  30. 

The  illustrated  lectures,  "A  Trip 
Around  the  World"  will  be  given  again 
this  year  by  Dean  Alfred  Vivian.  They 
will  be  given  in  a  series  of  five  at  4 
o'clock  each  afternoon  of  Farmers' 
Week  in  the  chapel.  The  evening 
lectures  will  also  be  given  in  the  chapel. 


AGENTS   PROBLEMS  DISCUSSED. 

0.  M.  Jonhson,  county  agent  leader  of 
Ohio,  who  attended  the  annual  confer- 
ence of  county  leaders,  held  recently  at 
Washington,  gives  the  following  as  the 
consensus  of  opinion  of  the  leaders  on 
several  of  the  'topics  discussed.  In 
order  for  county  agent  work  to  make 
best  progress  in  a  county  there  must 
be  a  good  understanding  of  the  work. 
A  campaign  of  education  conducted  by 
means  of  press  articles,  public  ad- 
dresses, circulars  and  other  agencies 
should  be  carried  on  before  the  county 
agent  begins  work.  This  will  offer  an 
accurate  idea  of  what  the  county  agent 
expects  to  do,  what  he  cannot  do  and 
how  the  work  should  be  organized  to 
make  possible  the  greatest  success. 

The  most  successful  way  of  raising 
the  farm  bureau's  share  of  the  funds 
for  county  agent  work  is  by  means  of 
an  appropriation,  obtained  thru  the 
county  commissioners  rather  than  by 
attempting  to  raise  money  thru  mem- 
bership dues  or  by  popular  subscrip- 
tion. 

A  well-organized  and  active  county 
farm  bureau  association  is  highly  im- 


portant to  the  success  of  agricultural 
agent  work  in  a  county.  Committees 
on  different  divisions  of  the  work 
should  assume  certain  responsibility 
and  cooperate  with  the  agent  wherever 
possible.  The  ability  of  an  agent  to 
secure  cooperation  of  members  and  of 
committees  of  the  farm  bureau  associa- 
tion is  an  indication  of  efficient  work. 

It  is  important  that  the  men  on 
whose  farms  demonstrations  are  con- 
ducted should  have  influence  in  the 
community.  No  matter  how  satisfac- 
tory the  results  of  the  demonstration 
may  be,  it  is  likely  to  prove  of  little 
service  to  the  community  if  the  man 
is  disliked  on  whose  farm  the  demon- 
stration is  conducted.  The  best  farmers 
of  the  community  are  frequently  con- 
servative regarding  all  new  movements 
and  are  not  always  the  most  forward 
in  seeking  demonstrations  and  in  be- 
coming immediately  interested  in  coun- 
ty work. 

Demonstration  work  in  a  county 
should  be  planned  to  extend  over  a 
period  of  years.  The  farm  bureau 
association  should  carefully  diagnose 
the  agricultural  problems  of  the  coun- 
ty and  formulate  a  definite  policy  thru 
the  selection  of  projects.  The  policy 
should  be  maintained  regardless  of 
changes  in  county  agents  or  officers, 
unless  new  conditions  make  modifica- 
tions necessary. 

The  demonstration  of  a  fact  is  not 
enough.  It  should  be  persistently  fol- 
lowed up  at  opportune  times  by  meet- 
ings, press  articles,  circular  letters  and 
any  other  means  available. 

When  starting  a  project  such,  for 
instance,  as  a  farm  management  dem- 
onstration, the  work  should  first  be 
carefully  explained.  Records  should 
be  obtained  only  from  interested  farm- 
ers. Account  books  for  such  demon- 
strations should  be  of  forms  approved 
and  furnished  by  the  agricultural  col- 
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lege  extension  service.  The  aim  should 
be  to  encourage  the  farmer  to  keep 
his  own  records  in  simple  form,  with 
the  idea  that  he  will  analyze  his  busi- 
ness thru  their  use. 


HOLD  EXTENSION  SCHOOLS. 

Fort}^  communities  are  holding  one- 
week  extension  schools  in  agriculture 
and  home  economics  this  year.  The  first 
school  began  on  December  4.  The  sea- 
son will  close  March  9. 

Separate  sessions  are  held  for  men 
and  women.  Instruction  in  soil  fer- 
tility and  farm  crops  are  given  at  all 
sessions  for  men  in  addition  to  a  series 
of  lectures  and  demonstrations  in  dai- 
rying, horticulture  and  animal  hus- 
bandry. A  specialist  also  provides  2 
hours  of  instruction  in  either  agri- 
cultural engineering  or  poultry  hus- 
bandry. 

The  section  for  women  is  devoted  to 
lectures  and  demonstrations  on  various 
phases  of  home  economics.  With  the 
exception  of  local  expenses,  the  cost 
of  the  schools  is  paid  from  funds  of 
the  Ohio  State  University  College  of 
Agriculture  provided  by  the  Smith- 
Lever  Act. 


PAID  TO  STUDY  HIS  BUSINESS. 

Studying  the  analysis  of  his  farm 
profited  one  Ohio  farmer  at  least  $1500 
the  first  year  and  the  profits  are  still  in- 
creasing. 

An  analysis  made  by  Gr.  N.  Dagger 
of  the  agricultural  extension  service 
showed  that  the  milk  receipts  Der  cow 
on  this  man's  farm  were  $89  and  the 
livestock  receipts  for  each  $100  worth 
of  feed  used  were  $76.  Figures  of  this 
sort  had  never  been  presented  to  him 
before.  He  began  to  study  and  it  took 
little  effort  for  him  to  see  that  he  was 
keeping  some  unprofitable  cows.  The 
next  year  he  kept  the  size  of  his  busi- 
ness the  same,  fed  the  same  amount  of 


feed  as  the  year  before  and  bought  the 
same  amount.  By  eliminating  the  un- 
profitable cows,  however,  he  succeeded 
in  increasing  the  livestock  receipts  per 
cow  from  $89  to  $180  and  the  livestock 
receipts  per  $100  worth  of  feed  from 
$76  to  $176.  This  made  it  possible  for 
him  to  increase  the  profits  from  his 
farm  $1,500,  in  addition  to  receiving 
what  the  farm  contributed  toward  the 
living  and  after  deducting  5  percent 
interest  on  the  investment. 


OOW  TESTING  ASSOCIATIONS. 

Two  new  cow  testing  associations 
were  organized  recently,  one  near  Clar- 
idon  and  Munson  in  Geauga  County 
and  the  other  near  Warren  in  Trumbull 
County.  The  Munson  Claridon  Associa- 
tion is  the  first  to  be  started  in  Geauga 
County  while  the  Warren  Association 
is  the  fourth  in  Trumbull  County.  Both 
started  on  December  1. 


Roger  D.  Long,  newly  appointed 
agricultural  agent  in  Cuyahoga  Coun- 
ty began  work  December  1.  Long  comes 
from  Rockingham  County,  New  Hamp- 
shire, where  he  was  the  agricultural 
agent. 


PLANNING  SEASON'S  PROJECTS. 

Specialists  of  the  Extension  Service 
spent  much  time  during  November  and 
the  early  part  of  December  in  writuig 
projects  with  the  different  county  agri- 
cultural agents.  Preliminary  reports 
indicate  that  several  new  demonstra- 
tions will  be  introduced,  while  on  the 
other  hand,  a  large  number  will  be  con- 
tinued. Unless  there  is  some  especially 
good  reason  for  changing  the  establish- 
ed program  of  demonstrations  in  the 
counties,  the  agents  are  being  encour- 
aged to  follow  the  projects  which  they 
have  undertaken.  It  is  expected  that 
all  the  agreements  will  be  signed  by 
January  1. 
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Five  Sizes  of 

Case  Tractors 

Whatever  the  size  of  his  place,  the  progressive  farmer 
may  now  buy  a  Case  tractor  to  fit  his  exact  needs.  For 
the  smaller  and  medium-sized  farm  he  may  choose  from 
our  line  of  small  tractors.  For  the  extremely  large  farms, 
plantations  and  ranches,  he  may  select  from  the  larger 
models.  For  certain  work  and  localities  one  of  our  eight 
sizes  of  steam  tractors  will  be  found  an  exceptionally  good 
investment.    There  is  a  size  and  kind  for  every  farm. 

This  complete  line  of  Case  tractors  makes  it  r.nnecessary 
for  any  farmer  to  experiment  with  lesser-known  and  un- 
tried machines.  For  75  years  the  Case  name  has  been 
known  throughout  the  world  amongst  farmers.  All  men 
realize  that  the  Case  sets  the  pace  and  furn'-^hes  the 
standards  by  which  others  are  judged. 

Thousands  of  Case  tractors  are  in  use  today  throughout 
the  country.    All  farmers  who  own  Case  tractors  unite  in 
showing  new  economies,  less  work,  greater  returns.  Fewer 
men  and  horses  are  needed.    Plowing  and  threshing,  as 
well  as  other  farm  work,  are  done  quickly  at  the 
exact  time  when  they  should  be  done.  There 
are  no  costly  delays,  no  dependence. 

All  those  who  want  to  keep  in  touch  with  farm  prog- 
ress so  they  may  give  sound  advice,  should  have  a  copy 
of  the  new  Case  catalog  —  75th  anniversary  number. 
This  describes  all  Case  tractors,  together  with  Case 
road-bnilding  machin^n.^  threshers,  baling  presses, 
silo  filler>,  automobiles,  etc.  A  copy  will  be  furnished 
free,  upon  request. 


The  Sign  of 
Mechanical 
Excellence 

the 
World  Over 


J.  I.  Case  Threshing  Machine  Company,  Inc. 

FOUNDED  1842 
227  Erie  Street,  Racine,  Wis.  (483) 


Please  mention  THE  AGRICULTURAL  STUDENT  when  writing  advertisers. 


322 


The  Agricultural  Student. 


INSTITUTES  POPULAR  AS  EVER. 

Increased  attendance  at  farmers'  in- 
stitutes over  last  year  is  indicated  in 
the  early  reports,  in  spite  of  the  bad 
weather  that  prevailed  at  many  places. 
Most  of  the  meetings  held  during  No- 
vember and  the  early  part  of  Decem- 
ber are  at  points  situated  in  the  south- 
eastern and  northeastern  sections  of 
the  state. 

Good  interest  is  manifested  in  the 
rural  community  life  lectures,  one  of 
the  new  features  of  this  year's  activi- 
ties* Fifteen  speakers  are  devoting 
their  efforts  to  this  portion  of  the  work. 

As  usual,  the  institutes  will  progress 
across  the  state  during  the  season  in  the 


general  direction  of  southeast  to  north- 
west. 


MANY  SCHOOLS  BEAUTIFIED. 

With  the  inspection  of  the  Pleasant 
and  Grr.and  Prairie  township  schools  by 
R.  B.  Cruickshank  with  a  view  to  di- 
recting the  beautification  of  the 
grounds,  all  of  the  rural  schools  in  Ma- 
rion County  have  been  visited.  AH  ex- 
cept the  two  schools  mentioned  have 
executed  plans  for  planting  which  have 
been  furnished  by  the  Extension  Ser- 
vice. The  work  has  been  done  in  co- 
operation with  M.  C.  Thomas  the  coun- 
ty agricultural  agent,  and  the  county 
superintendent  of  schools. 


MADe  BY 

BA5COHBR05. 


HIGH ELEVENTH. 


^AUeweled  Emblem  That 
Stands  for  Ohio  State 

Made  in  Two  Sizes.    Write  for  Samples. 


Announcement 

Owing  to  inability  to  secure  freight  cars,  Ohio  Producers 
of  Agricultural  Lime  and  Ground  Limestone  cannot  guaran- 
tee to  deliver  Spring  shipments  after  March  1st,  1917. 

Place  your  orders  early.  _ 

See  Our  Booth  at  the  Ohio  Dairy  Show- 
Farmers'  Week. 

The  Agricultural  Lime  & 
Limestone  Ajssociation 

406  HARTMAN  BLDG.,  COLUMBUS,  OHIO. 
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DAIRY  SUITS 


Fountain  Pens,  $1  to  $5 

MEN'S  WEAR  HATS 


H.  K.  SMITH  &  CO. 

High  at  Fifteenth  High  Opp.  E.  Eleventh 


EMERSON 
ACADEMY  OF  DANCING 

HIGH  AND  WARREN 

Miss  Margaret  A.  Naddy  extends  Ohio  State  students  and  their 
friends  the  most  cordial  invitation  to  attend  her  Academy  of  Dancing, 
assembly  nights  being  Thursday,  Friday  and  Saturday. 

Friday  night,  exclusively  College  and  High  School  age. 

CALENDAR  OF  1916-1917 

Afternoon  Lessons — Monday  and  Friday,  3  :30  o'clock. 

Class  Lessons — Adults  :  Monday,  Tuesday  and  Wednesday  evenings, 
7:30  o'clock.    Tuition,  10  lessons,  $5. 

Assembly  Dancing — Every  Thursday  and  Saturday  evening,  8:10  till 
11  o'clock.  Orchestra. 

Private  Lessons — By  appointment. 

Children's  Classes — Saturday  afternoons  from  2  till  4,  30  lessons,  $10. 
For  information  call 

MARGARET  A.  NADDY 

Phones:  Res.  N.  4164,  Citizens  11958;  Academy,  North  5902. 
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i  For  fifteen  years  our  advice  on  sowing  the  great  legume  crops,  i 

5  including  Alfalfa,  Soy  Beans,  Vetch,  etc.,  and  our  seeds  for  the  i 

\  same  purpose  have  been  standard.  \ 

I  In  addition  we  have,  we  believe,  the  finest  pedigree  Seed  Corn  \ 

I  that  is  produced  in  Ohio.    Our  belief  in  the  matter  is  strengthened  i 

5  by  the  fact  that  Dewey  Hanes  has  won  the  State  Corn  Contest  with  i 

\  our  corn,  twice  with  Wing's  120  Yellow,  once  with  Wing's  Im-  { 

I  proved  White  Cap.   We  also  have  the  best  of  everything  in  vegeta-  i 

i  ble  seeds,  flower  seeds  and  bulbs.  \ 

\  Write  for  free  catalogue.  § 

WING  SEED  CO. 

1  Box  V,  Mechanicsburg',  0.  \ 

[■JilillliiiiiiiiiiiiiiiiiiiiiiiiMiiiiif  iiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiii  ■■]|iiiiiiiii:iiiiiiiiiiii  I  Ill  ■■■nsiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiQ 


—  IF  YOU  WANT  — 

Dry  Cleaning  That  Is  Clean, 

Pressing  or  Repairing 
That  IS  THE  BEST,  Try 

Lehman,  Dry  Cleaner 

1652  N.  High  St.,  near  Chittenden  Ave. 
Guaranteed  Suits        i  i        We  remodel  Suits, 

$20.00  to  $40.00            ct.mS2  overcoats   etc.,  put 

The  Quahty  Kind.       I  \     on  new  collars. 
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HIGH  ST.  AND  EUCLID  AVE.,  5  Minutes'  Walk  from  O.  S.  U. 

Beginners'  Class 

Will  organize  beginners'  class  Tues- 
day evening,  Jan.  9th. 

Tuition:  Gentlemen,  per  term  of  10  lessons,  $5.00;  La- 
dies, per  term  of  10  lessons,  $4.00. 

Business  and  Res.  Phones:  Auto  16985;  Bell,  N.  1759. 

Private  lessons  can  be  had  any  hour,  morning,  after- 
noon or  evening:  Single  lessons  $1;  Term  of  Six  $5. 

WE  GUARANTEE  TO  TEACH  YOU  TO  DANCE  IN  ONE  TERM  OF  PRIVATE 

OR  CLASS  LESSONS. 

Academy  can  be  secured  for  Private  Parties,  Fraternity  Hops,  Card  Parties,  Etc. 

— irnf.  f .  3.  (Bmvt  ^— =™ 


Renting  an 

UNDERWOOD 

Typewriter 


The  popular  machine  of  the 
Business  World  is  an  endorse- 
ment of  your  good  judgment. 


''The  Machine  You  Will  Eventually  Buy'' 

UNDERWOOD  TYPEWRITER  COMPANY 

98  NORTH  THIRD  ST.       PHONES:  Citizen  7267;  Bell,  M.  5528 


Qiiiiii  I  I  iiiiiiiiiiii  iiiiiiiiiiiiiMiiiiiiiiii  nil  iiMiiiiiiiiuiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiii  iiiimimimmiiiiiFI 
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Goodman  Brothers 


JEWELERS 

No  96  North  High  St 


Qi  ■■IIIIIIIII  ■■■■■■■■■■■■■■^  ■■■■■■■■■■■■■■■■■■■■■■■■■I  ■■■■•■■■■■■■■■■■■■■■^  ■■  nil  mil  ■■■■■!  ■  ■■■■■•■■■■■niiQ 

I      Cor.  11th  Ave.  and  High       Special  "Office"  Rates        The  "Student"  Laundry  | 

I    PROGRESS  LAUNDRY  | 

I  Dry  and  Steam  Cleanings  Pressing  \ 

\  Our  Tailoring  Department  is  complete.  500  Patterns  on  which  we  can  \ 
\  save  you  money.  \ 


■  ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I  •■■■■■■■■■ ■•■■■■■■■■■■■■■■■■■■■■■■■■■■■•■•■■■■^ ■•■■■■■■■■■■■■■•■■■•■ ■■■■•■•■■•■■^ ■■■III  ■■■■■■■■■■■■■■■■■■■■■•■■■■■■■■■■■■■■■■nil 
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Prof.  W.  J.  Rader's 
Private  Academies  of  Dancing 


Dance  Correctly. 


NEIL  AVE.  ACADEMY 
647  Neil  Ave.    Phones:  Citz.  4431;  M.  6189. 

NEW  YEAR'S  CALENDAR 

Beginners'  Classes,  Tuesday  evening,  January  9th,  Fri- 
day evening,  January  12th,  7:30,  and  Thursday  afternoon, 
January  11th,  2:30. 

Advance  class  Monday  evenings. 

Reception  Night  Thursday  evenings. 

Reception  Night  Saturday  evening  (front  hall). 

Neil  Ave.  Pavilion — Open  Tuesday,  Friday  and  Satur- 
day evenings. 

OAK  STREET  ACADEMY 
827  Oak  St.  Cit.  Phone  4431;  Res.  Phones:  Cit.  4431;  M.  6189 

A  strictly  private  place  for  Club  Dances  and  Private 
Classes  that  organize  for  special  instructions. 

TUITION:  Gentlemen  per  term  of  10  lessons,  $5.00; 
Ladies,  per  term  of  10  lessons,  $4.00 ;  Private  Lessons,  $1.00 ; 
six  for  $5.00.  Tuition  can  be  paid  $1.00  per  week  until  paid. 

Private  lessons  can  be  had  afternoon  or  evening. 

The  Waltz,  Two-Step  and  the  late  modern  dances 
taught  in  one  term. 
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HAVE  THE  BEST 


Visit  The  Old  Reliable 


COLUMBUS.O. 

State  and  High  Streets 


The  largest,  finest,  and  without  doubt  the  finest  equipped  Gallery  in 
America  for  producing  everything  known  to  the  art. 

SPECIAL  O.  S.  U.  RATES 


]□[ 


E.  S.  ALBAUGH    ^^i^ ^^^^^i^a ^tf^p 


Manufacturing  Jeweler 


FRATERNITY  &  CLASS  PINS. 
LODGE  EMBLEMS. 


TWENTY-TWO    EAST    GAY   STREET  Automatic  Phone  8017 


COLVMEVS,  OHIO. 
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ORR-KIEFER 


199-201  SOUTH  HIGH  STREET 

Artistic  Photography 


^'Just  a  little  better  than  the  besf 
SPECIAL  RATES  TO  STUDENTS 


COLVMBVS^O.    We  Frame  Pictures  of  all  kinds— RIGHT 


Marzetti  Restaurant 


1548  NORTH  HIGH  STREET 


We  Bake  Our  Own  Pi 


SHORT  ORDERS  OUR  SPECIALTY 


UNIFORM 
REMODELING 

Second- Hand  Uniforms  for  Sale 

Caps,  Service  Stripes  and  Pants  Stripes 
Made  While  You  Wait. 
DRY  CLEANING  AND  PRESSING  -$1.00 
PRESSING    25c 


SAM  ROSEN,  1574  N.  High 


Ohio  Union 
Barber  Sliop 

Stop  in  and  Meet 
BILL  the  Barber 

VET.  MED.' I  8 

BASEMENT  OF  OHIO  UNION 
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Spraying  Results  Guaranteed 

Liberal  Oflfer  No  Truit  Grower  Should  31iss 

Here's  proof-positive  of  our  unbounded  confi- 
dence in  "SCALECIDE"  as  the  most  effective 
dormant  spray.  We  will  make  the  following 
proposition  to  any  reliable  fruit  grower : 

Divide  your  orchard  in  half,  no  matter  how 
large  or  how  small.  Spray  one-half  with 
"SCALECIDE"  and  the  other  with  Lime-Sulfer, 
for  three  years,  everything  else  being  equal.  If, 
at  the  end  of  that  time,  three  disinterested  fruit 
growers  say  that  the  part  sprayed  with  '-SCALE- 
CIDE" is  not  in  every  way  better  than  that 
sprayed  with  Lime-Sulfer.  we  will  return  the 
money  you  have  paid  us  for  the  "SCALECIDE." 
Could  anything  be  fairer?  Write  today  for  full 
particulars. 

B.  G.  Pratt  Co.,  MTg  Chemists 

Dept.  28.  50  Church  Street,  Xew  York 


Get 
This 
Book 


Dairy  meii! 
—The  Truth 

You  may  be  prejudiced  against 
the  Jersey  because  you  don't 
know  her.  Look  her  up.  She's 
the  Money  Coiu. 

Get  This  Book — a  history  of 
the  breed  and  full  of  very  inter- 
es'ing  tests  and  facts.    It  proves 
conclusively  that  for  pure  dairy  type,  econ- 
omy of  produclion,  richness  of  milk,  long 
life  and  adaptability  to  feeds  and  climates 
— all  these  combined — she  stands  way 
above  them  all.    This  book  "About  Jersey 


Cattle 


free.  Get 


your  copy  now. 


You'] 


find  it  mighty  good  reading 
The  American  Jersey  Cattle  Club 
399  West  23rd  Street.  New  York  City 


BLACKWOOD,  GREEN  &  00. 

HARDWARE 

Furnaces,  Stoves  and  Kitchen  Furnish- 
ing; Goods 
Slate  and  Metal  Roofing 

Auto  Repairing 
624  N.  HIGH  ST.      COLUMBUS,  O. 


FORNSHELL  PRINTING  CO. 


C0LUM5US.  OKIO. 


1137  N.  HIGH  ST., 
Near  Cor.  W.  4th  Ave.  &  High, 
Oitz.  16772  BeU,  M.  2987 


T  T  Y7  \T\TT/^I^^^  place  around 

jfx       li  ll  A       xV  i3        campus  where  you 

CONFECTIONERY  7:t!^&""'*'' 

Thit  Fattens.  Cotton  Seed  Meal 

*■••■»-•■•■        C*LLd.lO.  Prices  Before  You  Buy. 

THE  WM.  A.  BURNETT  CO.,  Louisville,  Ky. 

Established   1901 — A   reputation  of  15  years  for  square  dealings. 


No  Better  Clothes  than  MendeFs 
at  Any  Price 

Suits  Made  and  Guaranteed  to  Fit,  From  $18  to  $40. 

MENDEL,  The  Tailor 

545  NORTH  HIGH  ST.,  Four  Doors  South  of  Goodale  St. 
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Purebred  Registered 

HOLSTEIN 
CATTLE 


During  the  fiscal  year  ending  April  30,  1916,  there  were  reported 
to  the  Advanced  Registry  Office  of  the  Holstein-Friesian  Association, 
11,868  short  time  official  records,  over  one-half  of  which  were  by  heifers 
with  first  or  second  calves.  The  averge  seven-day  production  of  these 
11,868  animals  was  401.1  lbs.  of  milk,  containing  3.53  per  cent  of  butter- 
fat.  These  figures  emphasize  the  fact  that  Holstein  merit  is  based,  not 
on  individual  records,  but  upon  the  wonderful  uniformity  of  high  pro- 
ductiveness of  the  purebred  Holstein  cow.  There  is  big  money  in  the 
big  "Black  and  White"  Holsteins. 

Send  for  FREE  Illustrated  Descriptive  Booklets. 

THE  HOLSTEIN-FRIESIAN  ASSOCIATION  OF  AMERICA. 
F.  L.  Houghton,  Sec'y  Brattleboro,  Vt. 


»T<HE  VILLAGE  FARM  offers 
a  solid  colored  Bull,  dropt 
Jan.  25,  1915.  Dam,  Melia's 
Nervilette  224,435,  produced  72 
lbs.  2  oz.  in  30  days.  Tuberculin 
tested.  Ready  for  shipment. 
Price  $100. 


W.H.PRICE,  Woodville,  O. 


ROOFING 


Made  from  Apollo -Keystone 
Copper  Steel  Galvanized  Sheets, 
the  most  durable,  rust -resisting 
sheets  manufactured. 
These  sheets  are  unegualed  for  Silos, 
Culverts, Tanks,  Roofing,  Siding  and  all  forms  of  ex- 
posed metal  work.  Look  for  the  Keystone  added 
to  brand.   Send  for  our  "Better  Buildings"  booklet. 

AMERICAN  SHEET  AND  TIN  PLATE  CO.,  Pittsburgh.  Pa. 


The  4  H.  P.  Cushman  Handy  Truck 
is  the  most  useful  outfit  ever  built 
for  farm  work.  Engine  weighs  only 
190  lbs.,  and  entire  outfit  only  375  lbs. 
Besides  doing  all  farm  and  house- 
hold jobs,  this  4  H.  P.  Cushman  may 
be  lifted  from  truck  and  hung  on 
rear  of  binder  during  harvest  to 
save  a  team.  In  wet  weather  it 
saves  the  crop. 

ir'S  CUSHMAN  ENGINES 

Built  for  farmers  who  need  an  en-      „  ..  „    „„„  ...    ^  « 
gine  to  do  many  jobs  in  many  places     8  H.  P.— 320  lbs.  Two  Cylinder 
instead   of  one  job   in   one  place.  Friction  Clutch  Pulley. 

4  H.  P.— 190  lbs.  Hand  Truck  Outfit,  Easy  Throttled  Governed,  with  Schebler  Carburetor.  Runs  very  quietly 
to  Pull  Around  From  Job  to  Job.  Same  and  steadily — not  with  violent  explosions  and  fast  and  slow 
Engine  Used  on  Binder.  speed  like  old-style  heavy-weights.    Engine  Book  free, 

CUSHMAN  MOTOR  WORKS,  926  N.  21st  St.,  Lincoln,  Nebraska 
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The  Otis  Herd  of  MILKING  SHORTHORNS 


Willoughby,  Lake  Co.,  Ohio 


OUR  HERD 
Comprises 
150  Hd. 

of 
DUAI. 
PURPOSE 
SHORT  HORNS, 


GOOD 
YOUNG  BUI.I.S 
and 

A  Few  Femaleft 
For  Sale. 


Write  for 
New  Catalogue. 


Weight  1,600  lbs. 


IMP.  BRITISH  ROSE  Record  10,000  lbs.  a  year. 


IQlllllllllllilllMIIII  Mill  Mill  i  II 1 1  III  II  Illlilllllllllllllllllllllllll 


I  III  III  ■■  ■iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii  iiQ 


MERIDEL  FARM  DUROCS 

THE  POPULAR  KIND 

It  took  good  sows  and  good  boars  to  produce  them.  They  came  from  ancestors 
of  the  big  type.  Those  smooth  quick  feeders  with  strength,  big  bone  and  good  ac- 
tion. Capable  of  doing  their  own  harvesting  for  a  large  part  of  food  from  blue 
grass,  clover  and  alfalfa  pastures. 

Always  Glad  to  See  You. 

MERIDEL  FARM,  BLACK  LICK,  OHIO 

On  East  Broad  Street  Nine  and  One-Half  Miles  East  of  Columbus,  Ohio. 
Where  Good  Sows  and  Good  Boars  Meet. 


[■}iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


IIIIIIIIMIIIIilllilillillllllillllllllllllllllillllllllllllllllllllQ 


Maple  Avenue  Stock  Farm 

THE  HOME  OF  THE  CHAMPIONS 

HERD  SIRES 

Johanna  Concordia  Champion,  No.  60575;  Duke  Ormsby  Pietertje  De  Kol  3d,  No. 
107737,  and  "The  Milk  &  Butter  Champion,"  No.  158089,  the  only  bull  in  the  world 
with  a  world's  record  milk  producing  dam  and  whose  sire's  dam  is  a  world's  record 
butter  cow. 

Cows  and  heifers  bred  to  these  great  bulls,  bulls  and  bull  calves  always  for 
sale.  L.  E.  CONNELL,  Fayette,  Ohio. 
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Seffle  the 
Silo  Question 


— and  settle  it  for 
good.  Do  away  with 
^^repairs,  with  tightening 
of  lugs  and  adjusting  of 

Know  that  vour  silo  w- 


hoops.    Know  that  your  silo  won't  blow 
over.     Be  sure  of  perfect  silage  at  all  times, 
Build  the  worryjess,  efficient 


A  Nateo  Silo  and  a  Natco  Bam 
mean  Permanency  and  Prosperity. 


Natco  Everlasting  Silo 

**The  Silo  that  Lasts  for  Generations 

Its  hollow,  vitrified,  clay  tile  are  impervious  to  air  and  moisture  —  they  preserve 
the  silage  sweet  and  juicy.  The  dead  air  spaces  in  the  wall  resist  frost — making  it 
the  silo  for  severe  climates.  The  continuous,  reinforcing  bands  laid  in  the 
mortar  hold  it  in  a  grasp  of  steel.    It  is  a  silo  of  efficiency,  and  a  silo 
you'll  be  proud  of.    Send  for  our  silo  catalog  describing  it  fully. 
Also  get  our  splendid  new  book,  "Natco  On  The  Farm," 
describing  other  farm  buildings  made  of  Natco  Hollow 
Tile  and  just  as  efficient.    Both  books  free.  We 
have  many  farm  building  plans  to  submit,  and 
will  help  you  solve  your  building 
problems,  free.    What  are  you  {VaflOIial 


going  to   build?     Let's  hear 


from  you.     Write  today. 


Natco  Silo  Wall. 
Notice  steel  reinforcing- 
bars  laid  in  the  channel. 


nrc  Proofing 
Company 

1132  Fulton  Building 
Pittsburgh    -    -  Pa. 

2S  Factories  —  Prompt  Shipments. 


Choice  Pure  Bred  Live  Stock 

is  bred  by  the  Animal  Husbandry  Department  of  the 

Ohio  State  University 

We  breed  Percherons,  Clydesdales,  Hackneys,  Shorthorns,  Jerseys,  Holstein- 
Friesians,  Guernse3^s,  Shropshires,  Merinos,  Berkshires,  Duroc-Jerseys,  Large 
Yorkshires  and  some  others.  We  often  have  surplus  stock  for  sale  at  a  reason- 
able prices.  Address,  DEPARTMENT  OF  ANIMAL  HUSBANDRY, 

Ohio  State  University,  Columbus,  Ohio. 


AGRICULTURAL 
LIMESTONE 

Order  early  on  account  of  car  shortage. 


Write  today  for  the  best  free  book- 
let published  telling  how  Marbelime 
sweetens  the  soil  and  increases  pro- 
duction. 


THE  MARBLE  CLIFF  QUARRIES  CO.,  Columbus,  O, 

Please  mention  THE  AGRICULTURAL  STUDENT  when  writing  advertisers. 
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World  Needs  Xuce 

More  Food  maSng^et- 
terseed  beds. 
Get  a  disk  harrow  with  these  im- 
proved practical  features :  cutlery 
steel  disks,  forged  sharp; 
hardwood    bearings,  oil- 
soaked  and  dust-  proof,'  split-lock 
'boltsthatcannotrattleloose.  Select 

Disk 
Harrow 


The  Double  Action  has  rigid  main  frame,  ex- 
tra strong-,  that  doubles  efficiency.   100  styles 
to  choose  from— Single,  Double  and  Special  Pur- 
pose Types.      Ask  your  dealer  for  the  genuine 
Cutaway.    Our  book,  "The  Soil  and  Its  Til- 
lage," tellshow  to  increase  yield— a  card  brings 
it  to  you— FREE. 

The  Cutaway  Harrow  Company^ 

Maker  of  the  original  CLARK  disk 
harrows  and  plows. 
2123  Main  St.,  Higganum,  Conn.^ 


This  Double  --'"[i^^ 
Action  Harrow"^ 

s  one  disking  ^/  ^^^^^s^. 


pisiHi|hAlM^ 

Instead  oFlKheeHigh 
BecauseHeUsed 


When  E.  Z.  Hitt,  of  Altenburg,  Mo., 
bought  his  LIMEPULVER  he  made 
generous  applications  of  pulverized  lime- 
stone. He  writes:  "Never  before  the  application  of  pul- 
verized limestone  could  we  grow  alfalfa  higher  than 
knee  high,  but  since  the  application  my  first  cutting  was 
waist  high  and  higher." 

?5he  leffrenT^EPuLVER 

Enables  any  farmer  to  grind  limestone  right  on  the  farm 
at  the  rate  of  from  1  to  7  tons  per  hour.  Rock  can  be 
fed  weighing  60  lbs.  or  more,  and  iiiGtantly  reducid  to 
dust,  or  crushed  for  road  and  concrete  work.  Portable  — 
Every  machine  guaranteed.  Write  for  trial  offer. 

THE  JEFFREY  MANUFACTURING  CO. 
2S9  First  Avenite  Columbtts,  Ohio 


-FOR- 


Cheese  Making  on  the  Farm 

USE  CHR.  HANSEN'S 

Rennet  Tablets 

AND 

Cheese  Color  Tablets 


Also  Try  Our 

Danish  Butter  Color 

It  gives  that  beautiful  golden  June 
shade  and  does  not  affect,  in  the  least 
degree,  the  aroma  or  flavor  of  the 
butter. 

CHR.  HANSEN'S  Rennet  Extract, 
Cheese  Color,  and  Lacti-c  Ferment 
Culture  have  stood  the  test  of  time. 


CHR.  HANSEN'S  LABORATORY 

Box  1212,  LITTLE  FALLS,  N.  Y. 


EWEY'S  READY  RATION  1 


Guaranteed  Analysis 

25%  Protein,  6%  Fat,  10%  Fibre 

COMPOSITION: 

Eagle   Distillers    Dried    Wheat  Bran  &  Middlings 

Grains  Pure  Hominy  Feed 

Choice  Cotton  Seed  Meal    Malt  Sprouts 
Linseed  Oil  Meal  Salt 

Dewey's  Ready  Ration  produces  largre  milk 
flow.  Dairy  cows  eat  it  greedily.  Keeps 
them  in  grood  flesh— the  pink  of  condition. 
Feed  Dewey's  Ready  Ration  and  get 

MORE  MILK 

better  jmlk—at  less  cost.  Feed  it  with  home- 
grown hay,  straw,  fodder,  ensilage,  roots. 
Forms  perfectly  balanced  ration.  No 
other  grain  or  feed  necessary. 
Scientifically  blended  from  highest  grade 
feeds  to  produce  most  milk  at  smallest 
cost.  Bulky  and  palatable.  Easily  digested 
and  assimilated.  Contains  nutrients  that 
make  milk.  Increases  dairy  profits.  AB- 
SOLUTELY GUARANTEED.  Ask  your 
dealer  or  write  us  for  sample  and  infor- 
mation.  Mention  your  dealer's  name. 

THE  DEWEY  BROS.  CO. 

Box  577  Blanchester,  Ohio 


2P 

> 
r 
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o 
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DISTILLERS'  DRIED  GRAINS 

The  only  high  protein  concentrate  that  is 
safe  to  feed  in  any  quantity  for  any  time. 
Contains  about  80  lb.  digestible  matter  per  cwt. 
Fine  for  cows,  steers  and  sheep.  Did  you  know 
that  in  every  Exp.  Sta.  Test  where  D.  D.  Grains 
were  compared  with  C.  S.  Meal  and  Oil  Meal  in 
feeding  steers  D.  D.  Grains  have  always  produced 
the  most  economical  gains.  The  D.  B.  Co.,  Blan- 
chester, O. 
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Bacteria  of  Uncleanliness 

Bacteria  of  uncleanliness  are  real  factors  to  be  considered  in  every  problem  of 
sanitation. 

You  either  feed  them,  permitting  multiplication  in  almost  incredible  numbers, 
or  you  literally  starve  them  out.  Obviously  you  prefer  the  latter,  and  what  is 
equally  apparent. 


Indian  in  Circle 


In  every  package 


comes  nearer  putting  bacteria  on  the  starvation  basis  than  any 
other  known  washing  material,  as  its  use  abundantly  proves. 

It  does  it  because  it  possesses  greater  washing  power,  because 
it  does  not  attack  the  surface  washed,  because  it  rinses  easily  and 
because  it  contains  no  organic  matter. 
It  was  made  purposely  to  cope  with  the  conditions  of  uncleanliness,  and  it  does 
it.  Not  only  does  it  clean  everything,  but  it  cleans  everything  clean,  since  nothing 
short  of  such  a  condition  would  satisfy.  And  its  cost  is  no  more  than  that  asked 
for  just  ordinary  washing  materials.  Ask  your  dealer,  or  if  you  wish  further  in- 
formation, write  us. 

The  J.  B.  Ford  Co.,  Sole  Mfrs.,  Wyandotte,  Mich. 

This  Cleaner  has  been  awarded  the  highest  prize  wherever  exhibited. 

IT  CLEANS  CLEAN 


WHY  CO-OPERATION  PAYS  MOST 
MONEY  FOR  CREAM 


Because  we  pay  the  freight  and  pay  the  "Tenths."  See  the  value 
of  the  "Tetnhs"  to  Wm.  G.  Fields,  Loveland,  O.,  who  shipped  us  during 
September,  1916,  as  follows : 


WITH  THE 


Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 


'TENTHS" 
Cream 

  39.0 

  39.5 


COUNTED 
Test 
36.2 
34.2 
35.8 
32.8 
33.8 
34.2 
31.8 


Fat 

14.11 

13.50 

13.89 

12.69 

13.35 

13.57 

12.56 


93.67 


WITHOUT  THE  "TENTHS"  COUNTED 


Sept.  2. 

Sept.  7. 

Sept.  9. 

Sept.  14. 

Sept.  19. 

Sept.  23. 

Sept.  30. 


Cream 

Test 

Eat 

39 

36 

14.04 

,  39 

34 

13.26 

.  38 

35 

13.30 

.  38 

32 

12.16 

.  39 

33 

12.87 

.  39 

34 

13.26 

.  39 

31 

12.09 

Mr.  Field's  '"Tenths"  gained  him  2.69  pounds  of  fat  worth  $0.86. 
We  paid  "Freight"  back  to  him  on  7  cans  of  15c  each  equal  to  1.05  cents. 
We  sent  him  a  ckeck  for  $31.17.    $31.17  divided  by  90.98  equals  34.2.    At  "Elgin' 
price  his  "Tenths"  and  "Freight"  paid  him  34.2  minus  32.1  equals  2.1  cents  above  "Elgin." 
This  is  why  you  get  more  money  from 

The  West  Jefferson  Creamery  Company 

Columbus,  Ohio — Zanesville,  Ohio. 


Please  mention  THE  AGRICULTURAL  STUDENT  when  writing  advertisers. 


The  Agricultural  Student. 


335 


Do  Fertilizers  Pay? 


The  Government  and  Educational  "Authori- 
ties" spend  considerable  public  money  in  printing 
contradictory  statements  on  this  point. 

Great  fortunes  have  been  made  in  manufactur- 
ing fertilizers.   They  evidently  pay  the  makers. 

Farmers  continue  to  increase  tlieir  fertilizer 
purchases,  indicating  that  they  are  profitable  to 
the  farmer. 

But  are  the  kinds  which  the  manufacturers  pre- 
fer to  sell  the  most  profitable  to  the  farmer  ?  Do 
•^'y^'^ ^      /^-aV'  they  give  the  greatest  profit  consistent  with  main- 

"^^j^  ^  taining  the  productiveness  of  the  soil  ?    Or  do 

f  ^  ^     they  merely  supply  the  element  most  needed  at 

^  the  moment  and  reduce  the  available  supply  of 

the  other  elements  ? 

The  average  fertilizer  contains  4  times  as  much  phosphoric  acid  as  Potash.  The 
average  crop  takes  from  "he  soil  3  times  as  much  Potash  as  phosphoric  acid. 
You  can  guess  the  answer.    Use  more  Potash,  for 

Potash  Pays 

Send  for  FREE  pamphlet  on  Profitable  Farming,  containing  system  of  rational 
fertilizing  and  soil  testing. 

GERMAN  KALI  WOR«S,  Inc.,  42  Broadway,  New  York 
McCormick  Block,  Chicago,  lU.        25  California  St.,  San  Francisco,  Cal.        Whitney  Bank  Bidg.,  New  Orleans,  La. 
Empire  Buildine.  Al'nta,  Ga, 


ericiiifi»»ee 

Big,  full  gauge  wires  —  full  weight  — 
full  length  rolls  woven  with  a  mechan- 
ically hinged  joint.  Superior  quality 
galvanizing  —  proof  against  hot  sun, 
sleet  and  snow. 

Awarded  Grand  Prize  at  Panama-Pacific  International 
j^^S  Exposition — the  supreme  award  of  merit. 


American  Steel  Fence  Posts  last  a  life- 
time. Hold  fence  secure  against  all  con- 
ditions. 

C^vtf  Fi*ee  Write  for  booklet  on  how  to  set  posts  and 
  erect  fence.    Every  farmer  should  have  it. 

DEALERS  EVERYWHERE 

AMERICAN  STEEL  &  WIRE  CO. 

Chicago — New  York — Pittsburgh — Cleveland — Denver 
Please  mention  THE  AGRICULTURAL  STUDENT  when  writing  advertisers. 
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This  Circular 
Gives  a  New  Angle 
On  Making  the 
Farm  Pay 


TT  tells  how  the  farm  can  be  made  to 
pay  a  good  snug  profit  every  month 
in  the  year — not  just  half  of  them, 

It  cuts  right  to  the  core  of  the  in- 
tensive farming  question  by  not  only 
telling  what  can  be  done  under  glass, 
but  by  telling  what  actually  has  been 
done. 

It  gives  you  an  idea  of  what  you  can 
do  by  telling  you  what  the  other  fellow 
has  done. 

It  shows  Lord  &  Burnham  green- 
houses that  are  now  being  used  by  the 


prominent  growers  all  over  the  country. 
Also  some  who  are  netting  good  sub- 
stantial profits  as  well  as  those  who  are 
just  starting  in  with  greenhouses  on  a 
small  scale.  Gives  facts  and  figures 
about  each.  States  some  good  hard- 
headed  common-sense  about  the  differ- 
ences in  greenhouses  and  why  it  costs 
less  in  the  end,  to  buy  the  Lord  & 
Burnham  kind  at  the  start. 

It 's  a  veritable  guide-post  to  inten- 
sive farming  with  its  all-year-round 
profits.    Send  for  it. 


off^^SiBtiriihamljo. 


Builders  of  Greenhouses  and  Conservatories. 


NEW  YORK, 
42n(i    St.  Building 

CHICAGO, 
Rookery  Building. 

TORONTO, 
Royal  Bank  Building. 

Irvington, 


SALES  OFilCES 

BOSTON, 
Tremont  Building. 

ROCHESTER, 
Granite  Building. 


FACTORIES 

Y.  Des 


PHILADELPHIA, 
Widener  Building. 

CLEVELAND, 
Swetland  Building. 
MONTREAL, 
Transportation  Building. 


I 


1^ 
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FOR  the  REASONS  why 
Ohio  people  carry  more 
insurance  in  The  Northwestern 
Mutual  Life  than  in  any  other 
company  (Industrials  excluded) 
communicate  with 

B.  D.  CLEMENT 

LOCAL  AGENT 

Brunson  Building  COLUMBUS,  OHIO 

Citizens  5647 


Cream  Separators 

SAVE  IN  SEVEN  WAYS 

T  A  TVI^m^^jT  of  cream  that  no  other  separator  will  recover  com- 
V^vy^^l^  AAA  A  pletely,  particularly  under  the  harder  conditions  of 
every-day  use. 

T  A  ¥  IT'^V  of  cream  as  evidenced  by  De  Laval  butter  always  scoring 
V^V^/».A^A  A    A     highest  in  every  important  contest. 

¥  A  0/^13  ill  every  way  over  any  gravity  system,  and  also  over  any  other 
A^*^*^v^A\.  separator,  by  turning  easier,  being  simpler,  easier  to  clean  and 
requiring  no  adjustment. 

nn¥fky|l^    by  hours  over  any  gravity  system,  and  as  well  over  any  other  sepa- 
1  IIVAEj   rator  by  reason  of  greater  capacity  and  the  same  reasons  that  save 


labor. 


^^/^OTP  since  while  a  De  Laval  cream  sep- 
^^Vi^fcJ  A  arator  may  cost  a  little  more  than 
a  poor  one  to  begin  with  it  will  last  from  ten 
to  twenty  years,  while  other  separators  wear 
out  and  require  to  be  replaced  in  from  one  to 
five  years. 

/^trnr  ^oi"®  ^^^^l  better  cream,  with 
A  AW^A  A  A  less  labor  and  effort,  every 
time  milk  is  put  through  the  machine,  twice  a 
day,  or  730  times  a  year  for  every  year  the  sep- 
arator lasts. 


SATISFACTION 


which  is  no 
small  consid- 
eration, and  can  only  come  from  knowing  you 
have  the  best  separator,  and  -being  sure  you  are 
at  all  times  accomplishing  the  best  possible  re- 
sults. 


The  De  Laval  Separator  Company 

165  Broadway  -  -  -  NEW  YORK 
29  East  Madison  St.    -    -  CHICAGO 


50,000  Branches  and  Local  Agencies  the  World  Over 


